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1AGRICULTURAL CHEMICALS AND IOWA AGRICULTURAL-CHEMICAL DEALERS
The agricultural sector of the United States economy 
has long been recognized for its productive capacity and 
relative efficiency. This has resulted in abundant, 
high-quality, and relatively low-cost food and fiber. Many 
factors have made contributions to this phenomenon: 
adequate natural resources, research and resulting 
technology, the ready availability of this technology to 
farmers, available capital and labor, and the entrepreneurial 
ability of the American farmer to combine these resources 
efficiently.
One type of research and technology that has made a 
major contribution to the productive capacity and 
efficiency is th a t which relates to agricultural 
chemicals — pesticides for the control of insects, weeds, and 
diseases. The positive contribution of agricultural chemicals 
is generally accepted and can be validated. However, there 
is an expressed concern regarding the possible consequences 
of improper use of agricultural chemicals that might result 
in danger to the user, crops, livestock, aquatic and wildlife, 
and to the ultimate consumer of food products. In its 
extreme form this concern is expressed in terms of strict 
control or the abolition of the use of agricultural chemicals. 
Other proposals call for much stricter control over the 
clearance, sale, and use of chemicals.
These differing opinions exist, at least in part, 
because of the lack of quantifiable data regarding 
agricultural chemicals and their use. Few quantifiable data 
are available related to agricultural-chemical-use patterns on 
individual farms, purposes for which chemicals are used, 
methods and rates of application, knowledge and attitudes 
related to chemical use and concern about possible misuse, 
and sources of information relied on by the users of 
chemicals.
Little is known about dealers who sell chemicals to 
the user. Who sells agricultural chemicals? What is their 
level of knowledge? What are their attitudes toward 
agricultural chemicals, chemical use, and possible harmful 
consequences from misuse? What types of information do 
they provide the customer? What do they perceive their 
role to be in helping to insure proper and safe use of 
agricultural chemicals?
Such data should be of value to those who determine 
and administer public policies and to those who 
manufacture and distribute agricultural chemicals. These 
data should also be of special value to those who conduct 
educational programs to secure effective and proper use of 
agricultural chemicals.
The Cooperative Extension Service in Iowa, in 
cooperation with the Federal Extension Service, undertook 
a research project to provide some of these data. The 
findings from the farmer phase of the project were 
presented in a previous report. 1 This report will present
findings from the agricultural-chemical dealer phase of 
the project.
THE PROBLEM SETTING2 
TECHNOLOGY AND SOCIAL DECISIONS
Modern technology is accepted because people 
believe it will bring benefits to those who adopt it, to 
sectors of society, or to society as a whole. However, there 
are usually some human and social costs inherent in the 
acceptance of almost any new technology. Decisions on 
acceptance of technology are made by weighing the 
probable benefits against the costs: How great are the 
benefits and for whom? How great are the costs and who 
bears them? In most cases, the cost-benefit ratio is subject 
to individual interpretation. In the case of agricultural 
chemicals, differences of opinion, further compounded by a 
lack of data, make it difficult for people to reach 
agreement.
THE ROLE OF AGRICULTURAL CHEMICALS
The use of agricultural chemicals is one of many 
technological innovations. In North America, cultivated 
crops are attacked by over 3,000 species of insects, by a 
comparable number of plant diseases, and by unestimated 
numbers of nematodes, rodents, and weeds. In 1954 the 
United States Department of Agriculture (USDA) estimated 
that losses in agricultural production from pests before 
harvest were equal to the production of 88 million acres. 
Losses after harvest equaled the production of an additional 
32 million acres (1).3 This is a total production loss of 120 
million acres of United States cropland.
Estimates made independently by several agencies 
place the losses caused by agricultural pests at $8 to $15 
billion annually (1). Annual losses from pests (diseases,
1 George M. Beal, Joe M. Bohlen and Herbert G. Lingren, 
“Behavior Studies Related to Pesticides: Agricultural Chemicals and 
Iowa Farmers.” Special Report No. 49. Agricultural and Home 
Economics Experiment Station and Cooperative Extension Service, 
Iowa State University of Science and Technology, Ames. 1966.
2 Those who have read “Behavior Studies Related to Pesticide 
Use: Agricultural Chemicals and Iowa Farmers” will note the 
similarity of the problem setting and theoretical orientation in these 
two publications. It is believed the problem setting is basically the 
same for all phases of this pesticide-research project. With certain 
modifications the theoretical orientation is also approximately the 
same. The presentation is made in both reports so each report may 
stand “alone.”
3 Numbers in parentheses refer to the list of references on 
page 80 .
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2insects, and weeds) for the United States corn crop alone 
was over $1.6 billion (2). The current extensive use of 
agricultural chemicals is estimated to have increased the 
food supply by an amount sufficient to feed 60 million 
people (3).
Other estimates point out that without agricultural 
chemicals, the yields from fiber, cereal, and forage crops 
would suffer a 10- to 25-percent drop and that prices would 
increase at least five times on many foodstuffs (4). It is 
further estimated that chemical feed additives give livestock 
and poultry producers 10- to 15-percent more productivity 
due to increased disease control, feed efficiency, and rate of 
gain (5).
CONCERNS ABOUT THE USE OF AGRICULTURAL 
CHEMICALS
With the increased number and use of agricultural 
chemicals, concern has been expressed about possible 
hazards of improper use. There has also been concern 
expressed about the effectiveness of present government 
regulations on the use of these chemicals.
Specific assertions have been made of danger from 
the cumulative effects of small amounts of pesticides in 
foods, the possibility of these chemicals causing diseases 
such as leukemia and cancer, and the danger of pesticides 
upsetting the balance of nature by killing birds and wildlife. 
Some critics have said that pesticides are not adequately 
tested before they are marketed and add that chemical 
companies are negligent in not warning the public of 
potential hazards in chemical use. Some of these critics 
claim that food production can be maintained without 
chemical pesticides.
On the other hand, those who believe in the efficacy 
of agicultural chemicals cite statements from the American 
Medical Association. These people state that there is not a 
single confirmed record of negative clinical effects on any 
person from eating food which has been treated with 
agricultural chemicals used according to approved 
recommendations. They further state that these has not 
been a clinically confirmed death from agricultural 
chemicals which have been used properly. However, 
according to the best available records, the improper use of 
agricultural chemicals causes 100 to 150 deaths annually 
(6).
These are only a few of the arguments for and against 
agricultural chemicals. This controversy has found its way 
into the public dialogue through books, magazines, 
newspapers, radio, television, bulletins and organized 
education. These arguments form part of the basis for 
beliefs and attitudes of individuals about the agricultural 
chemicals.
There is only one point upon which both critics and 
advocates of agricultural chemicals agree: A need exists for 
increased  ed u ca tio n a l e f fo r ts  to  in fo rm  the
public -  persons who sell and use agricultural chemicals 
especially — about the proper and safe use of chemicals. 
One example of this concern was expressed by Congress 
when it appropriated $2.1 million for expansion of 
educational programs on the safe and proper use of 
agricultural chemicals.
There is a need for additional scientific information 
and more effective communication of existing information. 
The complexity of the many facets of the production, 
clearance, distribution, and use of agricultural chemicals 
calls for many types of research upon which to base and 
administer policy, and to provide a basis for effective 
educational programs.
THE AGRICULTURAL-CHEMICAL DEALER
Many business firms, government agencies, and 
individuals are involved in the development, manufacture, 
clearance, distribution, and use of agricultural chemicals. 
This report focuses directly on one of these — the local 
agricultural-chemical dealer. The local dealer is defined here 
as the manager of the local firm which sells agricultural 
chemicals to farmers.
The local dealer is seen as the last link in the chain 
between the manufacturer of agricultural chemicals and the 
user of agricultural chemicals. The great diversity in the 
business structure, size, type of business, and product mix 
of dealers from whom farmers buy agricultural chemicals is 
documented in the farmer phase of the Iowa State pesticide 
study. Farmers named 23 different categories of 
agricultural-chemical dealers from whom they purchased 
chemicals.
Farmers not only purchase agricultural chemicals 
from these dealers but the majority of the farmers use the 
dealers as a source of information. Sixty-one percent of the 
farmers were using dealers as a source of information about 
agricultural chemicals and their use. Twenty-five percent of 
the farmers had attended a short course or clinic sponsored 
by local dealers and 18 percent obtained information from 
a manufacturer or wholesale salesman, many of whom work 
through local dealers. Three-fourths of the farmers 
expected dealers to both provide information and make 
recommendations regarding agricultural chemicals and 
chemical use. An additional 13 percent expected dealers to 
provide them with information. Research also shows that 
farmers purchase chemicals very close to the time of use.
The information provided by dealers should be of 
importance in influencing actual behavior in the use of 
chemicals. Thus, in terms of both present use of the dealer 
and the expectations of the dealer, it appears the dealer 
plays a very important role in providing information and 
making recommendations.
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3The importance of the local agricultural dealer has 
been established. However, little is known about the 
characteristics of local dealers and the roles they actually 
play. What types of businesses sell agricultural chemicals? 
What is the product mix of the local dealers? What role 
does the sale of agricultural chemicals play in their 
businesses? What chemicals do they sell and how much? 
What is the level of knowledge of local dealers regarding 
agricultural chemicals, purposes for which they should be 
used, methods and rates of application, precautions that 
need to be taken in their use, and the consequences of 
improper use? What are their attitudes toward agricultural 
chemicals, safety precautions, and possible harmful 
consequences from chemical misuse? What does the dealer 
think his role should be in providing information about the 
best chemical for specific purposes, proper handling and 
use, safety precautions, and possible harmful consequences 
from misuse? Does he provide the information he thinks he 
should? Does he make recommendations? Where does the 
dealer obtain information about agricultural chemicals?
Answers to these questions should provide valuable 
information which should lead to a better understanding of 
one facet of the complex process of manufacturing, 
clearing, selling, and use of agricultural chemicals. Such 
information should also provide valuable insights into the 
need for policy formation and educational programs for 
dealers. More specifically, it should provide insights into 
which dealers need the most assistance for insuring
effective, safe, and proper use of agricultural chemicals. 
This study attempts to provide answers to a number of 
these questions.
THE OBJECTIVES OF THE RESEARCH PROJECT
The general objectives of the study have been stated. 
The specific objectives are as follows:
1. To determine the types and characteristics of 
agricultural-chemical dealers.
2. To determine the types and quantity of 
agricultural chemicals sold by dealers and the 
product mix with other lines of merchandise.
3. To determine the level of knowledge and 
attitudes of dealers about agricultural chemicals 
and chemical use.
4. To determine dealers’ perceptions regarding the 
possible consequences of use and misuse of 
agricultural chemicals.
5. To determine dealers’ level of concern regarding 
possible consequences of use and misuse of 
agricultural chemicals.
6. To determine the role dealers play in relation to 
their customers in providing information on the
product and its proper use and making 
recom m endations related to agricultural 
chemicals.
7. To determ ine the dealers’ sources of 
information regarding agricultural chemicals 
and chemical use.
In consultation with Extension Specialists the 
decision was made to include the following functional 
categories of agricultural chemicals in this study: (1) 
broadleaf-weed killers, (2) grass killers, (3) brush killers, (4) 
soil insecticides, (5) crop insecticides, (6) livestock 
insecticides, (7) grain fumigants, and (8) animal health, 
animal medicináis, and animal growth stimulators. In the 
last category, agricultural chemicals were limited to those 
products administered on the farm by the farmer, not those 
products which were an integral part of the feed sold or 
products administered by others.
THEORETICAL ORIENTATION
A basic assumption of this research is that there is a 
need to understand, predict, and — in some cases — modify 
human behavior related to the sale and use of agricultural 
chemicals. Understanding and predicting the behavior of 
man is difficult. Man is unique from other forms of life in a 
number of ways. First, he can deal with abstractions; he can 
visualize and deal with phenomena that aren’t physically 
present. Second, he develops word symbols to which he 
attaches meaning. Third, man is telic; he has the ability to 
project into the future and think and direct his behavior 
toward goals or outcomes he wishes to obtain. Fourth, he is 
an organizing being; he organizes the data he possesses in a 
manner that is meaningful to him. And, finally, he behaves 
within this constructed world of reality.
At a more specific level, one approach to 
understanding human behavior is the unit act. Any action 
consists of three stages: (1) receiving a stimulus, (2) 
interpreting this stimulus and the circumstances in which it 
is received, and (3) responding to the stimulus in order to 
fulfill a goal.
However, not everyone receives the same stimuli. 
Different interpretations are made from apparently 
identical stimuli and circumstances. And responses to the 
same stimuli vary greatly. Thus, many variables become 
involved in what appears to be a relatively simple unit act: 
stimulus-interpretation-response.
In a simplified form, it may be said that man’s 
behavior is based on several main conditions. These are (a) 
an organized accretion of past experiences -  these provide 
the basis for his beliefs and attitudes, (b) the stimuli he 
receives and the sources from which these stimuli come, (c) 
his perception of desirable outcomes or goals, (d) his 
evaluation of acceptable means to achieve the chosen goals, 
and (e) the situational context within which he receives or 
creates stimuli and within which he must act.
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4Four general-level concepts flowing from the above 
discussion constitute the conceptual framework for the 
analysis presented in this report. These four general-level 
concepts are (1) situational variables, (2) personal attributes 
of the dealer, (3) role definition of the dealer, and (4) 
dealer information-providing behavior. The general-level 
concept personal attributes will be operationalized into 
three subgeneral-level concepts: personal characteristics, 
beliefs, and attitudes. A number of more specific 
subconcepts were developed for all general and 
subgeneral-level concepts, and operational measures were 
developed for the purpose of gathering data.
SITUATIONAL VARIABLES
As stated in the introduction of this section, man 
creates and receives stimuli and responds (behaves) in a 
situational context. He does not receive stimuli and respond 
to them in a vacuum but responds partially in terms of 
relevant objects in his environment. There are many objects 
present in retail agricultural-chemical dealer’s environment. 
However, for the purpose of this study, the characteristics 
of the firm (business) of which he is the manager are among 
those objects most relevant. The local retail dealer, or 
manager, is an occupant of a position in a social system — a 
retail farm-supply firm. In this position he attempts to 
secure and combine resources to optimize the goals of the 
firm. The characteristics of the firm may facilitate or 
restrict the range of goals and means available to him for 
making and implementing decisions.
Data on the range and distribution of firm 
characteristics should (1) aid in understanding the diversity 
or similarity among local agricultural-chemical dealers and 
(2) provide a situational context for better understanding 
the beliefs, attitudes, and behavior of the dealers. 
Knowledge of firm characteristics such as business 
structure, product lines and mix, number of employees, 
volume of business, number and types of agricultural 
chemicals sold, the role agricultural chemicals play in the 
business, and future plans for the business should provide a 
situational context within which to better understand, and 
perhaps predict, dealer behavior.
PERSONAL ATTRIBUTES OF THE DEALERS
Several main conditions that influence man’s behavior 
have been outlined. Among these were an organized 
accretion of past experiences, perceptions of desirable 
outcomes, and evaluation of acceptable goals and means. 
These comprise some of the personal attributes of man. 
Three subconcepts of personal attributes are used in this 
study: personal characteristics, beliefs, and attitudes.
Personal Characteristics
Certain attributes of the individual have been 
categorized as personal characteristics. Age, formal
education, special training related to a specific aspect of 
work (e.g., special training related to agricultural 
chemicals), and years in the present job are included in this 
category. Data related to these variables serve two main 
purposes. First, they provide a basis for describing the 
individual and make it possible to analyze the range and 
distribution of these characteristics in a sample. Second, 
based on logical inference and past research, knowledge of 
these characteristics provide a partial basis for predicting 
certain types of behavior. For example, older people are 
often found to be more conservative while younger people 
are usually more progressive and prone to change. Also, 
those individuals with more formal education and with a 
high degree of specialized agricultural training would be 
expected to have higher levels of knowledge. This in turn 
would affect their role performance in terms of providing 
techn ica lly  co m p eten t information and making 
recommendations related to agricultural chemicals.
Beliefs
Beliefs may be defined as an individual’s perception 
of the relationships that do exist between phenomena. In 
this sense, belief is differentiated from values which are the 
subjective interpretations of relationships which ought to 
exist between phenomena (e.g., “value judgments” about 
good or bad, right or wrong) and attitudes which are the 
individual’s tendencies to act based on these values.
An individual forms (or derives) beliefs from many 
different sources. Society sets up institutionalized 
structures through which man learns, e.g., the family, the 
church, and the educational system. As an adult, an 
individual is exposed to many channels of communication 
which influence beliefs. Many types of mass media are 
available to dealers — newspapers, farm magazines, radio, 
and television. He can obtain more detailed and specific 
information from books, bulletins, pamphlets, and 
brochures. He may attend meetings sponsored by private 
and public organizations where information on the latest 
research and agricultural technology is presented. He may 
derive beliefs from extension specialists, county agents, 
company technicians, and friends. He can interpret his own 
and other people’s experiences in relation to new 
technology and form beliefs in this manner. He can read 
information presented on the containers of agricultural 
inputs and in this manner form beliefs; e.g., in the case of 
agricultural chemicals, he can read the label on an 
insecticide container which may give information pertaining 
to the ingredients, the purposes for which the chemical 
should be used, the results to expect, the rate and method 
of application, precautions to take when using, what to do 
if toxic effects occur, etc.
Beliefs have been defined as an individual’s 
perception of the relationships which exist between 
phenomena, the order that he brings to the world around 
him. Man is an organizing being. He takes the data he has 
and organizes them in a manner that is meaningful to him. 
Different individuals may construct very different worlds of 
reality. Therefore, belief is one of the important variables 
upon which an individual’s behavior is based.
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5Conceptually, beliefs can be differentiated into 
different types. One type of belief is scientifically validated 
knowledge. Knowledge may be conceptualized as that type 
of belief regarding the relationships that exist between 
phenomena which is arrived at by the rigorous scientific 
method. The scientific method involves precise conclusions 
arrived at by different scientists, under different conditions, 
at different points in time. Rigorous criteria are set up for 
accepting cause and effect relationships. Through an 
accumulation of data over time, relationships between 
phenomena are accepted as to their degree of scientific 
validity. This point is particularly relevant to this report in 
that the knowledge questions used in this study are those to 
which there are scientifically valid answers. The 
scientifically validated answers will be used as the ideal with 
which the dealers’ beliefs will be compared. It may be 
found that a dealer’s beliefs are very consistent with 
accepted scientific knowledge, or it may be found that a 
dealer’s beliefs are very different from the accepted 
scientific knowledge. However, in understanding and 
predicting human behavior it is important to recognize that 
each individual’s behavior is based, at least in part, on his 
individual beliefs.
Knowledge plays many roles in the proper use of 
agricultural chemicals. If agricultural chemicals are used 
there must be knowledge that a problem exists and that 
chemicals are one of the alternatives to help solve that 
problem. For safe and proper use there must be knowledge 
of when, how much, what method to use, the precautions 
to take, and under what conditions to apply the chemicals. 
There must be knowledge of the consequence of improper 
use to the user, to crops, to livestock, to aquatic and 
wildlife, and to the ultimate consumer as well as knowledge 
of expected outcomes from proper use of chemicals. There 
must also be knowledge of the restrictions placed on the 
use of the chemical, i.e., on which products the chemical 
can or cannot be used. Each of these and other facets of 
knowledge plays a role in the proper, effective and efficient 
handling, sale, and use of agricultural chemicals.
The knowledge possessed by an individual is regarded 
as one important variable that should aid in understanding 
and predicting behavior. Therefore, data regarding the 
knowledge level of agricultural-chemical dealers should aid 
in understanding their purchase patterns, handling and sales 
p ro c e d u re s ,  and the  in fo rm ation-g iv ing  and 
recommendation-making roles they play with farmer 
customers. Since most dealers play an active role in giving 
information and making recommendations to their farmer 
customers, data on dealer knowledge should also help to 
better understand the behavior of farmers in relation to 
agricultural chemicals. In addition, data on dealers 
knowledge should provide insights into crucial areas in 
which additional educational efforts are needed and the 
specific clienteles most in need of this information.
Attitudes
As stated in the introduction of this section, an 
action consists of three stages: (1) receiving a stimulus, (2)
interpreting this stimulus within the situation in which it is 
received, and (3) responding to the stimulus in order to 
fulfill a goal. It was also stated that not everyone receives 
the same stimuli. Different interpretations are made from 
apparently identical stimuli and circumstances, therefore, 
responses may vary greatly.
As an individual builds his experience world, he 
makes judgments about experiences. These judgments 
about past experiences form an individual s value system. 
Values, then, can be defined as a subjective interpretation 
of relationships which the individual thinks ought to exist 
between phenomena — what ought to be.
The individual’s value system provides the basis for 
his tendencies to act in relation to the stimuli he receives. 
These tendencies to act are commonly referred to as 
attitudes and can be described as a state of readiness to deal 
with an object or situation; they predispose the individual 
to act in a given way under a specified set of circumstances.
Attitudes also have dimensions that may help in 
understanding, predicting, and modifying human behavior. 
Commonly accepted dimensions of attitudes are: (1) 
direction -  for or against, positive or negative, agree or 
disagree, good or bad; (2) degree -  the variation in 
direction; for example, very favorable or just favorable; (3) 
intensity — the degree of conviction with which an attitude 
is held; and (4) salience -  the importance of a given 
attitude within the structure of attitudes. This study is 
primarily concerned with direction and degree of attitudes.
From an educational point of view, it is important to 
recognize that new experiences, including new information, 
may change existing values and attitudes. Providing stimuli 
to reinterpret past experiences may also lead to a change in 
attitudes. Before an attempt is made to modify attitudes, 
the attitudes held at certain or specific points in time 
should be known. Without this information the attempt at 
modification might prove to be unnecessary or to be 
focused on the wrong attitudes.
Attitudes are one of the important variables in 
attempting to understand and predict human behavior. 
They affect what stimuli or messages are received, the 
interpretation of the stimuli received, the interpretation of 
experiences, the choice of goals, and the choice of 
acceptable means to achieve these goals.
The analysis of attitudes measured in this study 
indicate which attitudes are held in common by most 
dealers and the attitudes upon which there is disagreement. 
It will show specific and general favorableness toward 
agricultural chemicals and chemical use. And, depending 
upon the objectives of educational programs, the data will 
show which attitudes can be reinforced and the ones to 
which educational efforts need be directed if there is a 
desire to change or modify existing attitudes. The insights 
gained from this study pertaining to the attitudes of dealers 
should aid the educator in choosing the content, appeals, 
and methods for conducting effective educational 
programs.
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6ROLE DEFINITION AND INFORMATION-PROVIDING 
BEHAVIOR
The tw o co n cep ts , ro le  d e f in itio n  and 
information-providing behavior, will be discussed together 
because of the emphasis in this study on the role the 
agricultural-chemical dealer plays in relation to information 
seeking and information dissemination.
Role is defined as an actor’s patterned behavior which 
seems appropriate to him, as an incumbent of a position, 
resulting from his perceptions of expectations others have 
of him, the relevant objects in his environment, and his own 
values and goals. The actors of central concern are 
agricultural-chemical dealers. The position occupied is that 
of a manager of a local farm-supply firm. The patterns of 
dealer behavior of central concern in this study are those 
re la ted  to  selling agricultural chemicals, seeking 
in fo rm a tio n , providing information, and making 
recommendations related to agricultural chemicals. 
Situational variables, personal characteristics, knowledge, 
and values all will affect the dealer’s definition of what his 
role should be (role definition) and how he actually 
performs his role (role performance). The dealer may define 
what his role should be by taking into account such things 
as: observations of what other dealers are doing, an analysis 
of customer reactions toward him, an analysis of what he 
perceives customers and potential customers desire (or 
might desire) from him, and assessing his own business 
situation and the economically feasible steps he might take 
to maintain or improve his business performance.
At a general level all agricultural-chemical dealers 
have one role in common: selling agricultural chemicals. 
However, as pointed out in the discussion of situational 
variables, dealers will vary greatly in the amount and types 
of agricultural chemicals sold, and the importance of 
agricultural chemical sales to the business will vary from 
dealer to dealer. Some dealers may define their role as that 
of just offering chemicals for sale. They may believe they 
have no responsibility for attempting to secure safe and 
proper use of chemicals and that farmers should obtain 
their information and recommendations from other 
sources. Other dealers may define their role as providing 
technically competent information on all aspects of 
a g r i c u l t u r a l  chem icals and making specific 
recommendations regarding the best chemical to perform a 
specific function, the amount and method of application, 
safety precautions to be taken, and cautioning customers 
about possible harmful consequences that might result from 
improper use. Thus, there may be a wide range in the 
dealers’ definitions of their role in relation to the 
merchandising of agricultural chemicals.
Many new chemicals are placed on the market each 
year. The technology of existing and new chemicals is very 
complex. A vast amount of information must be made 
available to farmers who use agricultural chemicals to insure 
the proper and safe use of chemicals. Data from the farmer 
phase of this study indicate that (1) 75 percent of the
farmers expect dealers to provide information and make 
recommendations related to agricultural chemicals and (2) 
over 60 percent were presently using dealers as sources of 
information. Considering these factors, questions can be 
asked concerning the dealer’s role. What do dealers think 
farmers expect of them -  role expectations? What types of 
information do dealers perceive customers desire from 
them? What types of information do dealers think they 
should provide to farmers? How competent do dealers feel 
they are to provide various types of information?
Dealers also play a role as information seekers. What 
sources of information do dealers use? What sources of 
information do they perceive to be most useful for 
different types of information related to agricultural 
chemicals? Where do dealers go for information when they 
are asked a question for which they have no immediate 
answer?
Data on what dealers perceive their role to be and 
how they are actually performing this role should be 
valuable (1) to determine what the existing situation is and 
(2) to provide a basis for making judgments on what 
changes may be needed to increase the desired effectiveness 
of dealers in playing their role. Knowledge of the 
information sources presently used by dealers for different 
types of information related to agricultural chemicals 
should also provide insights into which channels of 
communication to use (assuming use of present patterns), 
what attempts should be made to change present 
information-seeking behavior, or what new channels may 
have to be initiated.
SAMPLING AND FIELD PROCEDURES
The derivation of the sample of agricultural-chemical 
dealers used in this research was based partially on the 
sam pling procedure  designed for a 1959-1960 
agricultural-chemical dealer study conducted by Iowa State 
University researchers. For this reason it is necessary to 
briefly discuss the sampling procedure of the 1959-1960 
study.
The 1959-1960 sample was stratified according to 
five general types of farming areas within the state. Within 
each farming area, four contiguous townships were grouped 
together to form segments. The segments in each area were 
stratified according to three population classifications. The 
sample segments used in the study were obtained by 
randomly drawing 10 percent of the segments from each of 
the three population strata. Following this procedure in 
each of the five farming areas, the result was 40 sample 
segments within the state. A field reconnaissance of these 
sample segments revealed which dealers sold agricultural 
chemicals. Interviews were conducted with those dealers 
who sold at least $1,000 worth of agricultural chemicals 
during the previous year. One hundred twenty-nine dealers 
qualified on this criterion and a sample of 54 dealers was 
drawn and interviews completed with them.
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7The objective of this research was, as was also the 
case of the 1959-1960 study, to obtain a representative 
sample of Iowa agricultural-chemical dealers. However, in 
the 1965 study the volume of agricultural chemicals sold 
criterion was dropped from $1,000 to $300. From an 
analysis of the 1959-1960 data it was concluded that this 
change would increase the number of dealers meeting the 
lower-volume criterion to the extent that approximately 
one-half as many segments would be needed to insure an 
adequate sample size. Therefore, each of the 1959-1960 
sample segments was divided in half and one of the 
“halves” was randomly drawn.
For this study the same basic sampling segments were 
used but each segment was half as large as in the 1959-1960 
sample — approximately two rather than four townships in 
size. The sample may be described as a 5-percent 
area-segment sample stratified by type of farming area and 
population size.
Interviewers were instructed to contact the county 
extension director in each county and obtain a list of 
possible agricultural-chemical dealers in the segments for 
which the interviewers were responsible. The interviewers 
then surveyed the segments to determine other potential 
dealers of agricultural chemicals. Interviewers made a 
complete survey of each segment to which they were
assigned and used the following criteria to determine 
dealers to be interviewed:
1. He must sell agricultural chemicals to farmers.
2. He must have sold $300 or more of agricultural 
chemicals to farmers in the year prior to the 
interview in any one or combination of the 
following categories: broadleaf-weed killers, 
grass killers, brush killers, soil insecticides, crop 
insecticides, livestock insecticides, and grain 
fumigants.
3. The individual interviewed must make the 
decisions regarding the types of agricultural 
chemicals carried.
4. The physical plant of the business must be 
located within the segment designated as part 
of the sample.
Following this procedure 478 dealers were contacted. 
Three hundred thirty-seven dealers did not meet the 
criteria. Interviews were completed with 126 of the 
remaining 141 dealers. The difference between the 141 and 
126 is accounted for by five persons no longer in business, 
eight refusals, and two incomplete schedules.
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8ANALYSIS OF DATA 
SITUATIONAL VARIABLES
This section will deal with some of the situational 
variables that provide the context within which the local 
agricultural-chemical dealer behaves. Major emphasis is 
placed on the characteristics of the business firm managed 
by the local dealer. As stated in the Theoretical Orientation 
section, the local dealer is defined as an occupant of a 
position in a social system, a retail farm-supply firm. In this 
position he attempts to secure and combine resources to 
optimize the goals of the firm. The characteristics of the 
firm may facilitate or restrict the range of goals and means 
available to him in making and implementing decisions. 
Data on the range and distribution of firm characteristics 
should (1) aid in understanding the diversity and similarity 
among agricultural-chemical dealers and (2) provide a 
situational context for better understanding the beliefs, 
attitudes, and behavior of the dealers.
The firm characteristics presented include the 
following: business structure, number of employees, gross 
volume, major product lines carried, the role of agricultural 
chemicals in the business, categories of agricultural 
chemicals carried, total and category of dollar volume of 
agricultural chemicals sold, personnel who sold agricultural 
chemicals, selected services and equipment provided or 
sold, and future plans for the agricultural-chemical 
department.
The data are presented in the form of frequency 
distributions and percentages for each variable. Only a 
limited attempt will be made to analyze or interpret the 
data. The reader is urged to analyze and interpret the data 
presented for his own use. The interrelationships among 
these variables and the relation of these variables to other 
selected variables will be explored in future reports.
Methodology
Data presented in this report, including those dealing 
with situational variables, were gathered by personal 
interviews with the sample of 126 agricultural-chemical 
dealers. In relation to certain of the situational variables it 
may be important to note that the data collected are based 
on recall. For example, the dealer was not asked to go to 
his records or to compute the specific dollar volume for 
each category of agricultural chemicals sold. He was asked 
to estimate the dollar volume for each category. This 
methodology was judged adequate since the general 
objective of the study was not to make precise projections 
but to determine the ranges and distributions within the 
sample and use these data as indicators of what one might 
expect to find in the population.
Findings
The dealers were asked to indicate the ownership 
structure of the businesses they managed. These data are
presented in Table 1. Forty-five percent of the businesses 
were individual proprietorships; 16 percent were line 
corporations; 14 percent were cooperatives; 13 percent 
were partnerships; and 10 percent were locally owned 
corporations. The remaining 2 percent of the businesses 
were Farm Bureau controlled.
Table 1. Ownership structures which characterize the 
business situations of the dealers.
Ownership structures No. % of 126
Individual proprietorship 57 45.2
Line corporation 20 15.9
Cooperative 17 13.5
Partnership 16 12.7
Locally owned corporation 13 10.3
Farm bureau 3 2.4
Total 126 100.0
The size of the business was measured by two 
items -  the number of employees and dollar volume. The 
number of employees, in addition to the manager, ranged 
from none thru 26 (Table 2). The majority of the 
businesses employed between one and five employees. 
Gross dollar-volume sales for the entire business (Table 3) 
ranged from less than $5,000 (4 percent) to over 
$2,000,000 (6 percent). Twenty-eight percent of the 
dealers had a total gross volume of between $50,000 and 
$150,000.
Table 2. Number of employees (in addition to the manager)
in the business.
Numberof employees
(in addition to the manager) - No. % of 126
0 18 14.3
1'5 79 62.7
6 1 0  15 11.9
8 6.3
16-20 a o o
21-26 2 ?.6
Total_________ 126 100.0
An attempt was made to determine the role that 
agricultural chemicals played in the businesses, the product 
mix o f the businesses and the categories of chemicals and 
services available. There was a wide range of the gross dollar 
volume of agricultural chemicals sold (Table 4), from $300 
(the minimum volume) to over $75,000. Almost one-third 
of the dealers had gross sales under $1500. Twenty-three 
percent of the dealers had a gross sale of agricultural 
chemicals of over $10,000.
Agricultural chemicals, as defined in this study, 
comprised the major product line of only 5 percent of the 
dealers — 2 percent agricultural chemicals and 3 percent
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9Table 3. The gross dollar volume for all sales of the business for the completed 
fiscal year (1964-1965).
Gross dollar volume No. ______  % of 126
Less than 5,000 5
5.000- 9,999 3
10.000- 14,999 2
15.000- 19,999 4
20.000- 24,999 2
25.000- 29,999 1
30.000- 34,999 1
35.000- 39,999 2
40.000- 44,999 3
45.000- 49,999 2
50.000- 74,999 7
75.000- 99,999 9
100.000- 124,999
125.000- 149,999 8
150.000- 174,999 2
175.000- 199,999 2
200.000- 224,999 3
250.000- 274,999 5
300.000- 324,999 3
325.000- 349,999 3
350.000- 374,999 2
375.000- 399,999 1
400.000- 424,999 1
425.000- 449,999 2
450.000- 474,999 1
475.000- 499,999 1
500.000- 524,999 2
575.000- 599,999 i 2
600.000- 624,999 2
750.000- 774,999 4
800.000- 824,999 2
825.000- 849,999 2
875.000- 899,999
975.000- 999,999 1
1.000. 000-1,249,999 3
1.250.000- 1,499,999 3
1.500.000- 1,749,999 2
1.750.000- 1,999,999 4
2.000. 000 and over 7
No answer 8
3.9
2.4 
1.6
3.2 
1.6 
0.8 
0.8 
1.6
2.4 
1.6
5.5
7.1 
8.7
6.3
1.6 
1.6
2.4
3.9
2.4
2.4 
1.6 
0.8 
0.8 
1.6 
0.8 
0.8 
1.6 
1.6 
1.6
3.2 
1.6 
1.6 
0.8 
0.8
2.4
2.4 
1.6
3.2
5.5 
3.9
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Table 4. The gross dollar volume of agricultural chemicals sold during the last year 
(1964-1965).
Gross dollar volume No. %of 126
300-499 11 8.7
500-999 16 12.6
1000-1499 14 11.1
1500-1999 3 2.4
2000-2999 10 7.9
3000-3999 11 8.7
4000-4999 9 7.1
5000-5999 7 5.6
6000-6999 2 1.6
7000-7999 4 3.2
8000-8999 3 2.4
9000-9999 4 3.2
10,000-12,499 8 6.3
15,000-17,449 4 3.2
20,000-22,449 5 4.0
25,000-29,999 2 1.6
30,000-34,999 2 1.6
40,000-44,999 3 2.4
45,000-49,999 1 0.8
50,000-74,999 3 2.4
75,000-99,999 1 0.8
No answer 3 2.4
100.0Total 126
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Table 5. The line or department handled with the greatest and second-greatest 
dollar volume of business.
Greatest dollar 
value
Second-greatest 
dollar value
Line or department No. % of 126 No. %of 126
Grain 29 22.9 5 4.0
Feed 23 18.3 23 18.3
Fertilizer 17 13.4 19 15.0
Petroleum products 14 11.1 15 11.9
Seeds 8 6.3 8 6.3
Hardware-store items 
and appliances 6 4.8 3 2.4
Farm machinery, equipment, 
supplies or repairs 6 4.8 9 7.1
Animal-health products 
and supplies 4 3.2 5 4.0
Drug, sundries, and 
household items 4 3.2 3 2.4
Agricultural chemicals 2 1.6 19 15.0
Custom services 2 1.6 4 3.2
Livestock or poultry 2 1.6 2 1.6
Farm operations 2 1.6 1 0.8
Automotive supplies 2 1.6 0 0.0
Buildings and building 
supplies 0 0.0 2 1.6
Other 3 2.4 3 2.4
No second line or 
department mentioned 0 0.0 3 2.4
Do not know 1 0.8 1 0.8
No answer 1 0.8 1 0.8
Total 126 100.0 126 100.0
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animal-health products and supplies (Table 5). The major 
product line of the largest number of dealers was grain — 23 
percent of the dealers. Grain as the major product line was 
followed by feed (18 percent), fertilizer (13 percent), and 
petroleum (11 percent). Agricultural chemicals were the 
second-largest product line of 15 percent of the dealers. 
Feed,  fert i l izer ,  and petroleum were additional 
second-largest product lines for many of the dealers.
Table 6 presents the number and percentage of 
dealers selling each category of agricultural chemicals. 
Broadleaf weed killers were sold by the largest number of 
dealers, 88 percent. Livestock insecticides were sold by 
three-fourths of the dealers. The categories of brush killers, 
grass killers, and soil insecticides were each sold by 
approximately two-thirds of the dealers. Crop insecticides 
were sold by half of the dealers and grain fumigants by 
approximately one-third.
Table 6. The categories of chemicals sold by the dealers.
Categories
Sold Not sold
No. % of 126 No. % of 126
Broadleaf weed killers 111 88.1 15 11.9
Grass killers 83 65.9 43 34.1
Brush killers 80 63.5 46 36.5
Soil insecticides 81 64.3 45 35.7
Crop insecticides 63 50.0 63 50.0
Livestock insecticides 95 75.4 31 24.6
Grain fumigants 43 34.1 83 65.9
There was a wide range in the number of categories 
sold by individual dealers (Table 7). Ten percent of the 
dealers sold only one category. Over half of the dealers sold 
five or more categories.
Table 7. The total number of chemical categories* sold by 
the dealers.
Number of dealers
Number of categories sold No. %of 126
One 12 9.5
Two 16 12.7
Three 15 11.9
Four 17 13.5
Five 22 17.5
Six 19 15.1
Seven 25 19.8
TOTAL 126 100.0
*The following categories are the ones which apply to this 
total: broadleaf weed killers, grass killers, brush killers, 
soil insecticides, crop insecticides, livestock insecticides, 
and grain fumigants.
The estimated percentages that each category (sold 
by the dealer) was of the total agricultural-chemical sales 
are presented in Table 8. In general, grain fumigants, brush 
killers, and crop insecticides made up a small percentage of 
agricultural chemicals sold by most dealers. Broadleaf weed 
killers make up the largest category. This category is 
followed by soil insecticides, grass killers, and livestock 
insecticides.
Twenty- two  percent of the dealers offered 
custom-application services. The greatest number of dealers 
offered custom services for application of broadleaf weed 
killers and grass killers (Table 9).
Table 9. Categories of chemicals for which custom applica­
tion services are offered.*
Offered Not offered
Categories No. %of 28 No. % of 28
Broadleaf weed killers 22 78.6 6 21.4
Grass killers 16 57.1 12 42.9
Brush killers 10 35.7 18 64.3
Soil insecticides 12 42.9 16 57.1
Crop insecticides 8 28.6 20 71.4
Livestock insecticides 3 10.7 25 89.3
Grain fumigants 2 7.1 26 92.9
* Percentage is figured on 28; 98 dealers did not offer 
custom service.
Nineteen percent of the dealers had spray equipment 
available for rent or loan. Twenty-four percent of the 
dealers stocked protective equipment necessary for the safe 
application of agricultural chemicals they sold.
It was important to determine how many employees 
sold agricultural chemicals, if a person other than the 
manager had major responsibility for providing 
information, and the amount of training related to 
agricultural chemicals that those employees had received. In 
56 percent of the businesses, only the dealer had major 
responsibility for providing information. In 52 percent of 
the businesses in which employees other than the dealer 
provided information, at least one person, who in addition 
to the dealer provided information to customers about 
agricultural chemicals, had specialized training on 
agricultural chemicals and chemical use. Table 10 presents 
the distribution of the number of employees, in addition to 
the manager, who sold agricultural chemicals.
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Table 8. Estimates by the dealers of the volume of sales of each category of agricultural chemicals sold.
_________________________________________Percent of total volume__________________________________________
M  6-10 11-20 21-30 3T4Ü 4V50 5T6Ô 61-80 81-100
Chemical i  Total number
category No. %* No. % No. % No. % No. % No. % No. No. % No. % of dealers
Broad leaf
weed killers 5 4.5 15 13.5 16 14.5 14 12.6 13 11.7 15 13.5 5 4.5 13 11.7 15 13.5 111
Grass killers 36 43.5 9 10.8 13 15.7 7 8.4 6 7.2 6 7.2 3 3.6 2 2.4 1 1.2 83
Brush killers 57 71.3 15 18.8 6 7.5 1 1.2 1 1.2 0 0.0 0 0.0 0 0.0 0 0.0 80
Soil
insecticides 11 13.6 9 11.1 15 18.5 10 12.3 8 9.9 8 9.9 5 6.2 9 11.1 6 7.4 81
Crop
insecticides 37 58.7 10 15.9 9 14.3 6 9.5 1 1.6 0 0.0 0 0.0 0 0.0 0 0.0 63
Livestock
insecticides 36 37.9 15 15.8 12 12.6 7 7.4 3 3.2 6 6.3 2 2.1 2 2.1 12 12.6 95
Grain
fumigants 36 83.3 5 11.9 2 4.8 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 43
"Percentages are figured only on those dealers who sold each category of agricultural chemicals.
16
Bulletin P, Vol. 8, No. 139 [1969], Art. 1
http://lib.dr.iastate.edu/bulletinp/vol8/iss139/1
14
Table 10. Number of employees, in addition to manager, 
selling agricultural chemicals.
Number of employees
No. of 
dealers %of 108*
None 17 15.7
1-5 84 77.8
6-10 6 5.6
11-15** 1 0.9
TOTAL 108 100.0
"Percentage is figured on 108; 18 dealers did not have 
employees.
**One dealer had 14 employees selling agricultural 
chemicals.
The last two variables considered under situational 
variables dealt with the manager’s definition of the role that 
agricultural chemicals played in his business and his plans 
for agricultural chemicals in the future. As indicated in 
Table 11, the largest number of dealers (55 percent) 
defined the role of agricultural chemicals in their businesses 
as, “an important complementary line to round out my 
business, but less profitable than my major lines.” Only 15 
percent of the dealers defined agricultural chemicals as a 
profitable line (department) in itself. The remaining 30 
percent defined agricultural chemicals as just another 
customer service or a line they had to carry to compete 
with other businesses but not a money-maker.
Table 11. Importance of agricultural chemicals to the 
dealers' businesses.
Response No. %t>f 126
Not a money-maker, but I have to carry 
agricultural chemicals to compete with 
other businesses 13 10.3
Just another customer service 25 19.8
An important complementary line to round 
out my business but less profitable 
than my major lines 69 54.8
A profitable line (department) in itself 19 15.1
TOTAL 126 100.0
Looking into the future for the next five years, 4 
percent of the dealers planned to get out of agricultural 
chemicals and an additional 4 percent planned to reduce 
the chemical end of their business (Table 12). The largest 
number of dealers (41 percent) planned to keep up with 
increased demand but keep agricultural chemicals at about
the same percentage of the total business. Slightly under 
one-third planned to expand agricultural chemicals * 
somewhat and 16 percent planned to expand greatly.
Table 12. Future business plans of the dealers for the next 
five years.
Tentative plans No. %of 126
Plan to get out of chemicals altogether 5 4.0
Plan to reduce the chemical end of the
business 5 4.0
Plan to keep up with increased demand, but 
keep agricultural chemicals at about the
same percent of business 52 41.3
Plan to expand it somewhat 39 31.0
Plan to expand it greatly 20 15.7
No answer 2 1.6
Do not know 3 2.4
TOTAL 126 100.0
PERSONAL ATTRIBUTES OF DEALERS
Some of the situational variables which might affect 
the agricultural-chemical dealer’s behavior have been 
presented. The focus of this section is on the actor 
himself — the manager of a local agricultural-chemical retail , 
outlet. As stated in the theoretical-orientation section, man 
organizes much of his past experience in terms of his beliefs 
and attitudes. These factors provide the framework within 
which he considers desirable outcomes and help determine 
acceptable goals and means. They affect his behavior. Three | 
subconcepts of personal attributes are used in this study: 
personal characteristics, beliefs, and attitudes.
Personal Characteristics
Data related to the personal characteristics of age, i 
education, special training, and years in the present job will i 
be presented. Knowledge of these characteristics should be | 
valuable from two points of view. First, they help describe 
the dealers and make it possible to analyze the range and i 
distribution of managers based on these characteristics. 
Second, based on logical inferences from past research and 
from observation, they may provide a partial basis on which \ 
to understand and predict the behavior of individuals 
possessing individual characteristics or combinations of ,
these characteristics. In this report the frequency and I
percentage distribution of the characteristics of the dealers 
in the sample will be presented. These same variables will be | 
used in future analysis to determine their relationship to ( 
each other and to other variables. r
The methodology o f measuring these variables is 
self-evident and the specific measures used will be stated in 
the presentation of the data.
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Findings
Ages of the dealers were categorized and are 
presented in Table 13. The data indicate that more than 
half the dealers (56 percent) are under 45 years of age; 16 
percent are under 30 years of age. Eight percent are 60 
years of age or older.
Table 13. Age of dealers.
Age No. % of 126
22-29 20 15.9
30-34 11 8.7
35-39 25 198
40-44 15 11-9
45-49 19 151
50-54 14 11-1
55-59 12 9 5
60-64 5 4.0
65-80 5 4.0
Total 126 100.0
Data pertaining to the number of years of formal 
education completed by the dealers are presented in Table 
14. Approximately 17 percent of the dealers had not 
completed 12 years of formal education. About 55 percent 
of the dealers had not gone on to school after completing a 
high school education and approximately 28 percent of the 
dealers had attended college.
Table 15. Dealers with specialized training on agricultural 
chemicals.
Training No. % of 126
Yes 60 47.6
No 65 51.6
No answer 1 0.8
Total 126 100.0
Data in Table 16 pertain to the length of time dealers
had spent as the manager of their respective businesses. Less
than 10 percent had been in their present position tor less
than one year. The greatest number of managers had held
their present positions 1 through 5 years. Approximately
one-fourth of the managers had held their present positions
more than 15 years.
Table 16. Number of years managing the present business.
Number of years No. % of 126
Less than 1 11 8.7
1-5 43 34.1
6-10 23 18.3
11-15 18 14.3
16-20 14 11.1
21-25 10 7.9
Over 25 7 5.6
TOTAL 126 100.0
Table 14. Years of formal education completed by the 
dealers.
Years of education No. % of 126
8 or less 
9-11 
12
13-15
16
Over 16 
No answer
8 6.3
13 10.3
69 54.8
17 13.5
13 10.3
5 4.0
1 0.8
TOTAL 126 100.0
Dealers were asked to indicate whether or not they 
had had specialized training pertaining to agricultural 
chemicals. Approximately 48 percent of the dealers had 
specialized training. These data are presented in Table 15.
Beliefs
Beliefs possessed by dealers are important variables 
which should aid in understanding and predicting dealer 
behavior. Determining the knowledge level of the dealers is 
of particular importance in this study. It is important from 
two major viewpoints.
The first viewpoint concerns the dealer and his 
employees. The dealer should have adequate knowledge 
about agricultural chemicals so that he can decide which 
chemicals to purchase for sale. He should also have 
adequate knowledge about handling and storing chemicals. 
Those dealers who provide custom application services must 
be well-informed about all aspects of the chemicals which 
they apply. To the degree that employees perform various 
roles in relation to agricultural chemicals, they too must be 
informed in relation to their roles.
The second viewpoint is that most farmers perceive 
dealers as competent sources of information and may 
depend on them for recommendations. If dealers perform
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these functions, they should have adequate knowledge 
about the proper chemicals for specific purposes, when to 
apply, under what conditions, the rates and methods of 
application, the precautions to be taken, and the possible 
consequences of misuse.
Methodology
Many factors contribute to the difficulty of 
developing an adequate measure of dealer knowledge about 
agricultural chemicals. Among the major factors are the 
large number of agricultural chemicals sold, the many uses 
for agricultural chemicals, the fact that all dealers do not 
carry the same categories or category combination of 
chemicals, and that all dealers may not carry the same 
chemicals within a given category. Due to the breadth of 
this study, limitations had to be placed on the number of 
items included in the schedule dealing with knowledge.
The knowledge items included in the study were 
developed in cooperation with extension specialists in 
entomology, plant pathology, veterinary medicine, and 
dairy industry. In developing the questions, the specialists 
considered the diversity of agricultural chemicals available 
and being sold by dealers, the purchase patterns of farmers, 
and the knowledge level needed by dealers to adequately 
perform their roles.
Researchers drew heavily on the types of questions 
included in the state examination for custom applicators. 
To limit the number of questions asked, an attempt was 
made to use indicator questions — questions judged 
representative of a cluster of related questions. To deal with 
the problem of certain dealers not handling all categories of 
chemicals, the following decision was made: All questions 
would be asked of all dealers. However, in the final analysis 
a comparison would be made between those dealers 
handling a given category and those not handling the 
category. This analysis is presented as a part of the findings 
in this section.
T wo categories of knowledge measures were 
developed. The first included 44 knowledge items. The 
dealer was asked if he “agreed” or “disagreed” with the 
statement. “Don’t know” or “no-opinion” answers were 
also accepted and recorded.
The second category of knowledge items consisted of 
statements about situations involving the use of an 
agricultural chemical in which the dealer was asked to make 
a recommendation. (The actual statements used may be 
found in Tables 30 thru 36.) The respondents were asked to 
respond to these s t a t em en ts  with “open-end” 
recommendations, and their statements were recorded. The 
answers given were placed on a continuum from completely 
incorrect to completely correct. The difficulty of 
quantifying open-end questions is recognized. Based on 
preliminary analysis of the responses, a five-point 
continuum was set up (Tables 30 thru 34), and the 
extension specialists assigned each of the answers a score, 
using the following criteria:
0 - Respondent recommended incorrect chemicals 
and/or incorrect procedures or stated nothing 
could be done.
1 - Answers which had one correct recommenda­
tion and one incorrect recommendation, recom­
mendations that were inadequate but would 
probably have no negative consequences, and 
“don’t know” answers. The rationale for giving 
the “don’t know” answers a score of 1, rather 
than 0, is that this answer will not be mis­
leading to the customer, as is the case with the 
0 answer.
2 - The respondent gave an answer which might
work, but was not the best answer; the 
chemical and/or procedure recommended was 
not specific or identifiable enough to provide 
adequate knowledge for judging its adequacy; 
the respondent gave a “don’t know” answer, 
but recommended an acceptable information 
source; and the respondent recommended a 
cultivation practice rather than a chemical.
3 - The respondent gave the correct answer in
general terms, but the answer lacked essential 
specificity.
4 - The respondent gave the correct chemical
and/or procedure answer with an acceptable 
degree of specificity.
In the findings section, two situation statements are 
presented with a seven-point continuum. On these two 
statements (see Tables 35 and 36) it was concluded that the 
responses should include not only recommendations but 
precautions as well.
These two statements will be referred to as 
r e c o m m e n d a t i o n - p r e c a u t i o n  s t a tements .  The 
recommendations that a dealer gave can be placed on a 
con t inuum  according to the adequacy of the 
recommendation. However, the precaution that the dealer 
gave cannot be judged without combining it with the 
r e c o m m e n d a t i o n .  F o r  t h i s  r e a s o n  the  
recommendation-precaution responses have been placed on 
a seven-point continuum ranging from zero through six. 
The following procedure was used to place the responses on 
the continuum: A five-point continuum was set up for the 
recommendations; the same criteria used in the 
recommendation-only statements were used in scoring this 
portion of the response. Also, a five-point continuum for 
the precautions given with a correct recommendation was 
used. The rationale for using this procedure is that it is not 
legitimate to say that a precaution is correct or incorrect if 
an incorrect recommendation is given. The final seven-point 
continuum which follows was constructed using a 
combination of the recommendation continuum and the 
precaution continuum:
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0 - Recommends an incorrect procedure or
indicates that nothing can be done.
1 - Does not know or recommends a correct
chemical and that no precautions are necessary.
2 - Recommends a correct chemical and says he
does not know of any precautions.
3 - Recommends a cul tura l  practice or 
recommends a correct chemical and a partially 
adequate precaution recommendation.
4 - Recommends a correct chemical and (1) 
recommends that the directions on the label 
be read or (2) recommends an information 
source.
5 - Recommends a correct chemical and a slightly
less than adequate precaution.
6 - Recommends a correct chemical and a correct
precaution.
The procedures described above should give an 
indication of the nature of the data-collection procedures 
and the limitations which must be kept in mind when 
interpretations of the data are made. The assumptions are 
made that (1) the knowledge items will give an indication 
of the dealers’ knowledge about the items used in particular 
and (2) the knowledge of the dealers can be generalized 
from the responses to the items used as indicators.
Findings
The first section presents the 44 knowledge items 
separated  in to  ca tegories  according to five 
agricultural-chemical-use areas. The distributions of the 
responses to the statements are given in the tables. The 
second section presents 29 of the 44 knowledge items 
which mention specific chemicals. The questions are 
categorized by type of chemical and the dealers are 
compared on the basis of whether or not they sold that 
type of chemical. The third section presents the data on the 
situation statements for the dealers who sold the category 
of chemicals mentioned in the situation statements.
Tables 17 thru 21 present the frequencies and 
percentages of the dealers responding correctly, incorrectly, 
or with don’t-know answers to each of the 44 knowledge 
items. The 44 items are categorized according to the 
following five chemical-use areas: (1) the use of soil, crop, 
and livestock insecticides; (2) the use of weed, grass, and 
brush killers; (3) animal health, animal medicináis, and 
animal growth stimulators and their uses; (4) the proper 
safety precautions in using agricultural chemicals; and (5) 
agricultural chemicals in general and their uses. The tables 
present the responses for each of the statements in the 
category as well as average percentages for the category as a 
whole.
Insecticides
Table 17 presents the frequency distributions of the 
16 statements placed in the chemical category of 
insecticides. The percentage of correct responses ranged 
from a high of 95 percent for a statement concerning the 
inappropriateness of “using a combination spray for a fast 
knockdown of pests attacking livestock” (No. 5), to a low 
of 25 percent for the statement concerning the 
responsibility of the United States Department of 
Agriculture in enforcing the proper use of insecticides (No.
3).
There are three statements (Nos. 1, 2, 5) that over 85 
percent of the dealers answered correctly. These can be 
compared with six statements (Nos. 3, 9, 10, 11, 13, 14) 
that less than 40 percent of the dealers answered correctly. 
Don’t know or no opinion answers were given by over 30 
percent of the dealers on 10 of the statements (Nos. 6, 7, 8, 
10,11,12,13,14,15,16) .
Taking the category as a whole, an average of 49 
percent of the dealers responded correctly to the 
statements about the proper use of insecticides; 22 percent 
responded incorrectly; and 28 percent responded with 
don’t know or no opinion.
Herbicides
Table 18 presents the 14 knowledge statements which 
comprise this category. The percentage of correct responses 
ranged from a high of 77 percent for the statement, 
“Dosage recommendations of weed-control chemicals are 
most accurate when given in terms of pounds of active 
ingredients per acre” (No. 10), to a low of 28 percent for 
the statement, “When Amino-triazole is applied to thistle 
patches in a pasture it is recommended that livestock not be 
allowed on the treated area for eight months” (No. 13). 
More than 60 percent of the dealers responded correctly to 
nine of the 14 statements in this category (Nos. 1, 2 ,3,  6, 
7, 8, 9, 10, 11). There were three statements (Nos. 4, 13, 
14) to which more than 40 percent of the dealers 
responded incorrectly.
Taking the category as a whole, an average of 59 
percent of the dealers responded correctly to the 14 
statements about the use of herbicides. The average 
percentage of the dealers responding incorrectly to the 
statements was 22 percent. The don’t-know or no-opinion 
answers accounted for an average of 19 percent of the 
responses.
Medicináis
Table 19 presents the three statements placed in this 
category. The percentage correct ranged from a high of 71 
percent to a low of 46 percent. The highest percentage 
correct occurred in the statement concerning the use of 
Stilbestrol (No. 1) and the lowest percentage correct 
occurred in the statement concerning the sale of milk after
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Table 17. General knowledge of soil, crop and livestock insecticides and their use.
Question:
Correct 
No. %
I ncorrect 
No. %
Don't know 
or
No opinion 
No. %
1. 2,4-D is an effective insecticide for 
mosquito control.
(The correct answer is DISAGREE) 108 85.7 8 6.4 10 7.9
2. DDT is a recommended chemical to be 
sprayed on milk cows for fly control. 
(The correct answer is DISAGREE) 112 88.8 7 5.6 7 5.6
3. The U.S. Dept, of Agriculture has the re­
sponsibility to enforce the proper use of 
insecticides.
(The correct answer is DISAGREE) 32 25.4 89 70.6 5 4.0
4. Formulations of Toxaphene for grasshopper 
and cutworm control should not be used on 
livestock.
(The correct answer is AGREE) 86 68.2 17 13.5 23 18.3
5. For a fast knockdown of pests attacking 
livestock, one should use a "combination" 
spray made up of all recommended livestock 
insecticides.
(The correct answer is DISAGREE) 120 95.2 3 2.4 3 2.4
6. Pyrethrin sprays are the only type of insect­
icides that should be used on milk cows. 
(The correct answer is DISAGREE) 54 42.9 30 23.8 42 33.3
7. Alfalfa which has been sprayed with Diazinon 
should not be cut for hay until at least 7 
days after treatment.
(The correct answer is AGREE) 65 51.6 14 11.1 47 37.3
8. Corn treated with Toxaphene should not be 
made into silage.
(The correct answer is AGREE) 51 40.5 27 21.4 48 38.1
9. Two lbs. per acre of actual Aldrin or Hep- 
tachlor which is broadcast and disked in will 
control all major soil insects attacking corn 
on sod ground.
(The correct answer is AGREE) 45 35.7 56 44.5 25 19.8
10. A 3% Chlordane spray can be used to treat 
the inside surfaces of kitchen cupboards 
for roaches and ants if the dishes are not 
replaced in the cupboard until after it is 
completely dry.
(The correct answer is AGREE) 40 31.7 24 19.0 62 49.3
11. Feeder cattle treated with Ruelene for grubs 
can be slaughtered 14 days after treatment. 
(The correct answer is AGREE) 34 27.0 31 24.6 61 48.4
12. Chlordane is not a recommended residual fly 
control which can be sprayed on the walls in 
a dairy barn.
(The correct answer is AGREE) 51 40.5 26 20.6 49 38.9
13. Methoxychlor is recommended for lice control 
on feeder cattle and can be used up to the 
time of slaughter.
(The correct answer is AGREE) 38 30.2 33 26.1 55 43.7
14. Toxaphene is a recommended mange control 
treatment for hogs if it is applied no later 
than 28 days before marketing.
(The correct answer is AGREE) 39 30.9 36 28.6 51 40.5
(Continued) 21
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Table 17. General knowledge of soil, crop and livestock insecticides and their use. (Continued - 2)
Correct Incorrect
Don't know 
or
No opinion
Question: No. % No. %
No. %
15. Lindane is not recommended for direct appli­
cation to poultry as an insect control.
(The correct answer is AGREE)
16. Malathion is recommended for controlling 
insects on poultry.,
(The correct answer is AGREE)
69 54.8 
52 41.3
18 14.3 
29 23.0
39 30.9 
45 35.7
1. Average number of dealers who responded correctly to the statements about Insecticides is: 6Z2  or 49A%oi 126.
2. Average number of dealers who responded incorrectly to the statements about insecticides is: 28,0 or 22.2% of 126.
3. Average number of dealers who did not know or who gave no opinion to the statements about insecticides is: 35JÎ or 2BAA 
of 126.
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Table 18. General knowledge of weed, grass and brush killers and their use.
Don't know 
or
Correct Incorrect No opinion
Question: No. % No. % No. %
1. The amine form of 2,4-D is the best form 
to use for the control of broadleaf lawn 
weeds.
(The correct answer is AGREE) 78 61.9 30 23.8 18 14.3
2. For weed control in soybeans Atrazine is 
a recommended pre-emergence spray. 
(The correct answer is DISAGREE) 85 67.4 22 17.5 19 15.1
3. Randox-T, 2,4-D and Atrazine are all weed 
control chemicals which can safely be used 
in corn as pre-emergents.
(The correct answer is AGREE) 93 73.8 14 11.1 19 15.1
4. The recommended dosage for spraying 2,4-D 
on corn at "lay-by" time using a drop-exten­
sion nozzle is % lb. or one pint of ester 
per acre.
(The correct answer is DISAGREE) 47 37.3 55 43.7 24 19.0
5. Randox-T is a chemical weed killer which may 
carry-over in the soil and injure the next 
year's crop.
(The correct answer is DISAGREE) 70 55.6 24 19.0 32 25.4
6. Amino-Triazole will kill only broadleaf weeds. 
(The correct answer is DISAGREE) 92 73.0 12 9.5 22 17.5
7. Randox-T kills both annual grassy and broad­
leaf weeds.
(The correct answer is AGREE) 91 72.3 8 6.3 27 21.4
8. Randox should not be applied to corn until 
it is 6 inches tall.
(The correct answer is DISAGREE) 88 69.8 6 4.8 32 25.4
9. As soon as corn starts to silk, it can be 
sprayed with 2,4-D without risk of reducing 
yield.
(The correct answer is DISAGREE) 94 74.6 13 10.3 19 15.1
10. Dosage recommendations of weed-control 
chemicals are most accurate when given 
in terms of pounds of active ingredients 
per acre.
(The correct answer is AGREE) 97 77.0 19 15.1 10 7.9
11. When corn plants are 18-24 inches in height, 
they are least likely to be injured from 
direct application of 2,4-D.
(The correct answer is DISAGREE) 80 63.5 27 21.4 19 15.1
12. After spraying a cornfield with 2,4-D ester, 
it is recommended that you wait 60 days 
before making silage.
(The correct answer is AGREE) 55 43.7 37 29.4 34 26.9
13. When Amino-triazole is applied to thistle 
patches in a pasture, it is recommended that 
livestock not be allowed on the treated area 
for eight months.
(The correct answer is AGREE) 35 27.8 63 50.0 28 22.2
(Continued)
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Table 18. General knowledge of weed, grass and brush killers and their use. (Continued - 2)
Correct Incorrect
Don't know 
or
No opinion
Question: No. % No. %
No. %
14. Amiben is an effective perennial weed killer 
in soybeans.
(The correct answer is DISAGREE) 40 31.7 60 47.7
26 20.6
1. Average number of dealers who responded correctly to the statements about herbicides is: 74,6 or 5^2% of 126.
2. Average number of dealers who responded incorrectly to the statements about herbicides is: 2 M  or 22J% of 126.
3. Average number of dealers who did not know or who gave no opinion to the statements about herbicides is: 23J3 or 
18.6% of 126.
Table 19. General knowledge of animal health, animal medicináis, and animal growth stimulators and their use.
Don't know 
or
Correct I ncorrect No opinion
Question: ' No. % No. % No. %
1. Stilbestrol should be withdrawn from the 
ration 48 hours before marketing the 
cattle.
(The correct answer is AGREE) 89 70.7 13 10.3 24 19.0
2. When arsenic is used in hog feed, it should 
be withdrawn from the ration 5 days before 
marketing.
(The correct answer is AGREE) 88 69.9 8 6.3 30 23.8
3. No milk from a cow treated with antibiotics 
for mastitis may be sold until 96 hours after 
treatment.
(The correct answer ià AGREE) 58 46.0 30 23.8 38
30.2
i  Average number of dealers who responded correctly to the statements about animal health, animal medicináis, and animal 
growth stimulators is: 78.3 or 62.2% of 126.
2. Average number of dealers who responded incorrectly to the statements about animal health, animal medicináis, and 
animal growth stimulators is: 17.0 or 13.5% of 126.
22.2
3. Average number of dealers who did not know or who gave no opinion 
medicináis, and animal growth stimulators is: 30.7 or 24,3% of 126.
to the statements about animal health, animal
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the cow was treated with an antibiotic for mastitis. The 
percentage of incorrect responses ranged from a high of 24 
percent to a low of 6 percent.
The average percentage of correct answers was 62 
percent. The average percentage of incorrect answers was 
14 percent. An average of 24 percent of the dealers gave 
don’t-know or no-opinion responses.
Safety
Table 20 presents the frequency distribution of the 
dealers’ responses to the five statements in this category. 
The percentage of correct responses ranged from a high of 
98 percent for a statement indicating that “an individual 
should wash or take a bath immediately after doing any 
type of spraying” (No. 3) to a low of 80 percent correct for 
the statement, “an agricultural chemical container may be 
used after washing it out using a detergent in the water” 
(No. 2). More than 80 percent of the dealers responded 
correctly to all five statements. None of the statements was 
answered incorrectly by more than 14 percent of the 
dealers. The highest percentage of don’t-know or 
no-opinion answers to an item was 6 percent. An average of 
91 percent of the dealers responded correctly to the five 
statements about safety precautions. The average 
percentage responding incorrectly was 7 percent and 2 
percent answered the statements with don’t know or no 
opinion.
General
This category is composed o f six statements which 
give an indication of the extent of the dealers’ knowledge 
about agricultural-chemical use in general. Each statement 
is general, yet important, in that the lack of knowledge may 
possibly produce undesirable consequences to the user, to 
the object upon which the chemical was used, or to the 
consumer of the product on which the chemical was used.
Table 21 presents the frequency distribution of the 
six items in this category. The percentage of the correct 
responses ranged from a high of 93 percent for the 
statement that “The only two ways in which agricultural 
chemicals may be taken into the human body are through 
the nose and the mouth” (No. 2) to a low of 40 percent for 
the statement, “Pesticides in milk and other foods are 
detrimental because they may produce cancer” (No. 4).
More than 70 percent of the dealers gave correct 
responses to four of the six statements (Nos. 1, 2, 5, 6). 
Incorrect responses did not exceed 32 percent on any of 
the six statements. The don’t-know or no-opinion responses 
were fewer than 6 percent on all the statements but one 
(No. 4) to which 32 percent responded with don’t know or 
no opinion.
Taking the category as a whole, an average of 75 
percent responded correctly to the six statements; 18 
percent responded incorrectly; and 8 percent indicated 
don’t-know or no-opinion responses.
In reviewing the discussion of the findings presented 
above concerning the grouping of the knowledge statements 
according to content areas, some general summary 
statements can be made. The reader is reminded that 
statements used in this section to determine knowledge are 
used to give an indication of the dealers’ knowledge and not 
as an absolute measure.
First, the dealers’ knowledge about safety precautions 
seems to be the most accurate. More than 80 percent of the 
dealers responded correctly to the five statements about 
safety precautions. The area with the next highest level of 
knowledge is comprised of statements concerned with 
general knowledge about agricultural chemicals and 
chemical use. More than 70 percent of the dealers 
responded correctly to four of the statements in this area. 
The remaining three content areas, in descending order of 
the percentage of the dealers responding correctly are: (1) 
general knowledge of animal health, animal medicináis, and 
animal growth stimulators and their use, (2) knowledge of 
herbicides, and (3) knowledge of insecticides. As the 
percentage of dealers responding correctly decreases, the 
percentage of the incorrect responses increases. This 
relationship holds in all but one area (animal health, animal 
medicináis, and animal growth stimulators). It should be 
noted that as the percentage of incorrect responses 
increases the percentage of no-opinion responses also 
increases.
Dealers’ knowledge according to categories of 
chemicals sold
Tables in this section present a division of two of the 
c o n t e n t  a r e a s  c o v e r e d  in the  knowledge 
statements — herbicides and insecticides. The categories of 
chemicals in the two content areas are:
Herbicides:
1 . grass killers
2. weed killers
3. grass or weed killers
4. grass, weed, or brush killers
Insecticides:
1 . livestock
2. soil or crop
3. crop or livestock
4. soil, crop, or livestock
The rationale for the separation
chemical type is that if a dealer sold chemicals in the 
category he would be expected to have higher knowledge 
related to that category. The dealers are divided into two
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Table 20. General knowledge about proper safety precautions in using agricultural chemicals.
Question:
Correct 
No. %
I ncorrect 
No. %
Don't know 
or
No opinion 
No. %
1. If a person is doing a lot of spraying, it 
is a good idea for him to wear the same 
clothes day after day so as not to contam­
inate his other clothing.
(The correct answer is DISAGREE) 121 96.0 3 2.4 2 1.6
2. An agricultural-chemical container may be 
used after washing it out using a deter­
gent in the water.
(The correct answer is DISAGREE) 101 80.2 17 13.5 8 6.3
3. An individual should wash or take a bath im­
mediately after doing any type of spraying. 
(The correct answer is AGREE) 123 97.6 3 2.4 0 0.0
4. The most effective method for disposing of 
aerosal cans when they are empty is to put 
them in the trash and burn them.
(The correct answer is DISAGREE) 111 88.1 13 10.3 2 1.6
5. Farmers should never apply any agricultural 
chemical in such a way that these chemicals 
can ever get into lakes, ponds or streams. 
(The correct answer is AGREE) 118 93.6 7 5.6 1 .8
1. Average number of dealers who responded correctly to the statements about proper safety precautions in using agricultural 
chemicals is: 114.8 or 91.1% of 126.
2. Average number of dealers who responded incorrectly to the statements about proper safety precautions in using agricultural 
chemicals is: 8J> or 6.8% of 126.
3. Average number of dealers who did npt know or who gave no opinion to the statements about proper safety precautions in 
using agricultural chemicals is: 2J3 or 2.1% of 126.
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Table 21. General knowledge about agricultural chemicals and their use.
Question:
Correct
No. %
Incorrect 
No. %
Don't know 
or
No opinion 
No. %
1. Milk is not legally saleable if it contains 
any trace of agricultural chemicals.
(The correct answer is AGREE) 92 73.0 27 21.4 7 5.6
2. The only two ways in which agricultural 
chemicals may be taken into the human body 
are through the nose and the mouth.
(The correct answer is DISAGREE) 117 92.9 8 6.3 1 .8
3. In order to kill pests which have become re­
sistant to present chemicals, new chemicals 
have to be made more poisonous.
(The correct answer is DISAGREE) 80 63.5 40 31.7 6 4.8
4. Pesticides in milk and other foods are detri­
mental because they may produce cancer. 
(The correct answer is AGREE) 50 39.7 36 28.6 40 31.7
5. It is necessary to pass a comprehensive test 
and receive a license before anyone can apply 
an agricultural chemical as a commercial or 
custom application.
(The correct answer is AGREE) 114 90.5 9 7.1 3 2.4
6. The skull and crossbones on a label indi­
cates that the pesticide is highly toxic 
to humans.
(The correct answer is AGREE) 113 89.7 12 9.5 1 .8
1. Average number of dealers who responded correctly to the statements about agricultural chemicals and their use is:
94.3 or 74.9% of 126.
2. Average number of dealers who responded incorrectly to the statements about agricultural chemicals and their use is: 22.0 
or 17.5% of 126.
3. Average number of dealers who did not know or who gave no opinion to the statements about agricultural chemicals and 
their use is: 9.7 or 7.7% of 126.
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groups -  those who sold the category of chemical and 
those who did not sell the category of chemical.
Grass killers -  Table 22 presents the number and 
percentage of dealers responding to a statement concerned 
with the use of Randox as a grass killer. Eighty percent of 
the dealers who sold grass killers responded correctly; 51 
percent of the dealers who did not sell grass killers 
answered correctly. The frequency of the use of the 
no-opinion response may also be significant. Fourteen 
percent of the dealers who sold grass killers responded with 
no opinion and 44 percent of those who did not sell grass 
killers gave no-opinion responses. The incorrect responses 
for both groups of dealers were low. Six percent of the 
dealers who sold the category of chemical responded 
incorrectly and 5 percent of those who did not sell the 
chemical category responded incorrectly.
Weed killers ±  Table 23 presents the data on the 
dealers’ responses concerning weed killers. Five of the seven 
statements were answered correctly by more than 69 
percent of the dealers who sold weed killers and six of the 
statements were answered correctly by less than 40 percent 
of the dealers who did not sell weed killers. The average 
percentage of the dealers who sold this category of 
chemicals and responded correctly to statements was 67 
percent. This is compared to an average of 30 percent of 
the dealers who did not sell the category of chemicals and 
gave correct responses. The average percentage of incorrect 
responses for the statements was 22 percent for the dealers 
who sold the category of chemicals and 17 percent for 
those dealers who did not sell the category of chemicals. 
The difference in percent in the no-opinion response 
category should also be noted. The average percentage of 
the dealers who sold weed killers and gave no opinion 
responses was 11 percent and 53 percent for the dealers 
who did not sell weed killers.
Grass or weed killer -  The number and percentage of 
the dealers’ responses to the five statements used as 
knowledge items concerning the use of grass or weed killers 
is presented in Table 24. Four of the statements were 
responded to correctly by more than 60 percent of the 
dealers who sold grass and weed killers. For one of the 
statements (No. 5) the percentage o f correct responses was 
only 36 percent. This statement was not responded to 
correctly by any of the 15 dealers who did not sell weed 
and grass killers.
A high percentage of the dealers who did not sell 
either weed or grass killers responded with no opinion. The 
percentages ranged from 40 percent to 67 percent. The 
average percentage of no opinion responses was 57 percent. 
The no opinion responses for dealers who sold either of the 
categories ranged from 4 percent to 20 percent. The average 
percentage of no opinion responses was 13. The average 
percentage of incorrect responses was 20 percent for dealers 
who sold the grass or weed killers and 13 percent for 
dealers who did not sell them. The average percentage of 
correct responses was higher for the dealers who sold grass 
or weed killers than for the dealers who did not sell 
chemicals in either of the two categories.
Grass, weed, or brush killers — The responses to two 
statements concerned with the use of Amino-Triazole are 
presented in Table 25. This chemical can be used as a grass, 
weed, or brush killer. The data show a higher percentage 
(54 percent) of dealers who sold herbicides responded 
correctly to the statements than did the dealers who did 
not sell herbicides (23 percent). The average percentage for 
the incorrect responses was 31 percent for the dealers who 
sold herbicides and 17 percent for the dealers who did not 
sell herbicides. Dealers who sold grass, weed, or brush 
killers had more adequate knowledge concerning these 
chemicals than dealers who did not sell chemicals in the 
three categories.
Livestock insecticides — The data for the statements 
concerned with chemicals used as livestock insecticides are 
given in Table 26. Seven statements were used in this 
chemical category. The percentages of dealers responding to 
the statements correctly ranged from 26 percent to 97 
percent for the dealers who sold the category of chemicals 
and from 13 percent to 90 percent for the dealers who did 
not sell this category of chemicals. The highest percentage 
correct for both groups of dealers was on the same 
statement — “combination spray for the fast knockdown of 
pests attacking livestock.” Comparing those who sold 
livestock insecticides with those who did not, the 
percentage of dealers responding incorrectly to the 
statements varies at most only 10 percent per statement.
Dealers who sold livestock insecticides gave the 
response of no opinion less often than did dealers who did 
not sell livestock insecticides.
Average percentages give some indication of how 
similar both groups of dealers were on their responses. The 
average percentage of correct responses was 49 percent for 
those who sold the livestock insecticides and 36 percent for 
the dealers who did not sell them. An average of 20 percent 
of the dealers who sold livestock insecticides responded 
incorrectly and 31 percent gave no opinion, while an 
average of 15 percent of the dealers who did not sell the 
category of insecticides responded incorrectly and 48 
percent gave no opinion as their response. The percentage 
of correct responses was low for both groups of dealers. 
The data show that few of the dealers exhibited accurate 
knowledge of the statements concerned with the use of 
livestock insecticides.
Soil or crop insecticides — Table 27 presents the 
number and percentages of the responses of the dealers in 
regard to the use of aldrin or heptachlor. The number of 
correct responses for both dealer groups was low. 
Forty-three percent of the dealers who sold either of the 
categories (soil or crop insecticides) responded correctly to 
the statement and 17 percent of the dealers who did not 
sell either of the categories responded correctly. Fifty-one 
percent of the dealers selling this category responded 
incorrectly to the statement while 28 percent of the dealers 
not selling soil or crop insecticides responded incorrectly. 
Seven percent of the dealers who sold the category of 
chemicals responded with no opinion while 56 percent of
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Table 22. Knowledge statements about grass killers: Dealers who sell this category compared with dealers who do not sell this category.
Correct
Sells this cateaorv 
Incorrect No opinion
Does not sell this cateaory 
Correct Incorrect No opinion
Question: No. % No. % No. % Total No. % No. % No. % Total
1. Randox should not be applied 
to corn until it is 6 inches 
tall.
(Correct answer is DISAGREE) 66 79.5
, \
5 6.0 12 14.5 83 22 51.1 2 4.7 19 44.2 43
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Table 23. Knowledge items about weed killers: Dealers who sell this category compared with dealers who do not sell this category.
Correct
Sells this category 
Incorrect No opinion
Does hot sell this category 
Correct Incorrect No opinion
Question: No. % No. % No. % Total No. % No. % No. % Total
1. 2,4-D is an effective insecti­
cide for mosquito control. 
(Correct answer is DISAGREE) 99 89.2 5 4.5 7 6.3 111 10 66.7 2 13.3 3 20.0 15
2. The amine form of 2,4-D is the 
best form to use for control of 
broad leaf lawn weeds.
(Correct answer is AGREE) 77 69.4 26 23.4 8 7.2 111 2 13.3 3 20.0 10 66.7 15
3. For weed control in soybeans 
Atrazine is a recommended pre­
emergence spray.
(Correct answer is DISAGREE) 81 73.0 19 17.1 11 9.9 111 4 26.7 3 20.0 8 53.3 15
4. The recommended dosage for 
spraying 2,4-D on corn at "lay­
by" time using a drop-extension 
nozzle is % lb. or one pint of 
ester per acre.
(Correct answer is DISAGREE) 45 40.6 54 48.6 12 10.8 111 2 13.3 1 6.7 12 80.0 15
5. As soon as corn starts to silk, 
it can be sprayed with 2,4-D 
without risk of reducing yield. 
(Correct answer is DISAGREE) 88 79.3 11 9.9 12 10.8 111 6 40.0 2 13.3 7 46.7 15
6. When corn plants are 18-24 
inches in height, they are 
least likely to be injured 
from direct application of 
2,4-D.
(Correct answer is DISAGREE) 77 69.4 23 20.7 11 9.9 111 3 20.0 4 26.7 8 53.3 15
7. After spraying a cornfield with 
2,4-D ester, it is recommended 
that you wait 60 days before 
making silage.
(Correct answer is AGREE) 51 46.0 34 30.6 26 23.4 111 4 26.7 3 20.0 8 53.3 15
AVERAGE PERCENT 66.7 22.1 11.2 29.5 17.2 53.3
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Table 24. Knowledge items about chemicals which can be used as grass or weed killers: Dealers who sell at least one of these categories compared with 
those dealers who sell none of these categories.
Sells at least one of these categories 
Correct Incorrect No opinion
Sells none of these categories 
Correct Incorrect No opinion
Question: No. % No. % No. % Total No. % No. % No. % Total
1. Randox-T, 2,4-D and Atrazine 
are all weed control chemicals 
which can safely be used in 
corn as pre-emergence. 
(Correct answer is AGREE) 88 79.3 12 10.8 11 9.9 111 6 40.0 1 6.7 8 53.3 15
2. Randox-T is a chemical weed 
killer which may carry-over 
in the soil and injure the 
next year's crop.
(Correct answer is DISAGREE) 68 61.3 21 18.9 22 19.8 111 3 20.0 2 13.3 10 66.7 15
3. Randox-T kills both annual 
grassy and broadleaf weeds. 
(Correct answer is AGREE) 85 76.6 8 . 7.2 18 16.2 111 5 33.3 1 6.7 9 60.0 15
4. Dosage recommendations of 
weed-control chemicals are 
more accurate when given in 
terms of pounds of active in­
gredients per acre.
(Correct answer is AGREE) 89 80.2 18 16.2 4 3.6 111 8 53.3 1 6.7 6 40.0 15
5. Amiben is an effective peren­
nial weed killer in soybeans. 
(Correct answer is DISAGREE) 40 36.0 55 49.5 16 14.5 111 0 0.0 5 33.3 10 66.7 15
AVERAGE PERCENT 66.7 20.5 12.8 29.3 13.3 57.3
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Table 25. Knowledge items about chemicals which can be used as weed, grass or brush killers: Dealers who sell at least one of these categories compared with 
dealers who sell none of these categories.
Sells at least one of these categories 
Correct Incorrect No Opinion
Sells none of these categories 
Correct Incorrect No opinion
No. % No. % No. % Total No. % No. % No. % Total
1. Amino-Triazole will kill only 
broad leaf weeds.
(Correct answer is DISAGREE) 87 78.4 11 9.9 13 11.7 111 6 40.0 0 0.0 9 60.0 15
2. When Amino-Triazole is applied 
to thistle patches in a pasture, 
it is recommended that live­
stock not be allowed on the 
treated area for eight months. 
(Correct answer is AGREE) 34 3Q.6 58 52.3 19 17.1 111 1 6J 5 33J 9 60.0 15
AVERAGE PERCENT 54.5 31.1 14.4 23.4 16.6 60.0
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Table 26. Knowledge items about livestock insecticides: Dealers who sell this category compared with dealers who do not sell this category.
Correct
Sells this category 
Incorrect No opinion
Does not tell this category 
Correct Incorrect No opinion
Question: No. % No. % No. % Total No. % No. % No. % Total
1. For a fast knockdown of pests 
attacking livestock, one should 
use a "combination" spray made 
up of all recommended live­
stock insecticides.
(Correct answer is DISAGREE) 92 96.8 3 3.2 0 0.0 95 28 90.3 1 3.2 2 6.5 31
2. Pyrethrins sprays are the only 
type of insecticides that should 
be used on milk cows.
(Correct answer is DISAGREE) 47 49.4 24 25.3 24 25.3 95 7 22.6 6 19.4 18 58.0 31
3. A 3% Chlordane spray can be used 
to treat the inside surfaces of 
kitchen cupboards for roaches 
and ants if the dishes are not 
replaced in the cupboard until 
after it is completely dry.
(Correct answer is AGREE) 29 30.5 20 21.1 46 48.4 95 11 35.5 4 12.9 16 51.6 31
4. Feeder cattle treated with Rue- 
lene for grubs can be slaughtered 
14 days after treatment.
(Correct answer is AGREE) 25 26.3 24 25.3 46 48.4 95 9 29.0 7 22.6 15 48.4 31
5. Chlordane is not a recommended 
residual fly control which can 
be sprayed on the walls in a 
dairy barn.
(Correct answer is AGREE) 41 43.1 22 23.2 32 33.7 95 10 32.3 4 12.9 17 54.8 31
6. Methoxychlor is recommended for 
lice control on feeder cattle 
and can be used up to time of 
slaughter.
(Correct answer is AGREE) 33 34.7 26 27.4 36 37.9 95 4 12.9 8 25.8 19 61.3 31
7. Lindane is not recommended for 
direct application to poultry 
as an insect control.
(Correct answer is AGREE) 59 62.1 15 15.8 21 22.1 95 10 32.3 3 9 J 18 58.0 31
AVERAGE PERCENT 49.0 20.2 30.8 36.4 15.2 48.4
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Table 27. Knowledge items about chemicals which can be used as soil or crop insecticides: Dealers whd Sell at least one of these categories cbmpared with those 
dealers who sell none of these categories.
Correct
Sells this category 
Incorrect No opinion
Does not sell this category 
Correct Incorrect No opinion
Question: No. % No. % No. % Total No. % No. % No. % Total
1. Two lbs. per acre of actual 
Aldrin or Heptachlor which is 
broadcast and disked in will 
control all major soil insects 
attacking corn on sod ground. 
(Correct answer is AGREE) 38 42.2 46 51.1 6 6.7 dû 6 16.7 10 27.8 20 55.5 36
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the dealers who did not sell the category responded with no 
opinion. The responses to the statement concerning soil or 
crop insecticides indicate a low level of knowledge of both 
groups of dealers.
Crop or livestock insecticides — The data in Table 28 
indicate the knowledge that dealers have in relation to the 
statements about the use of chemicals as crop or livestock 
insecticides. There does not seem to be too great a 
difference in the knowledge of those dealers who sold 
either of the categories of chemicals and those dealers who 
did not sell chemicals in either of the categories. One of the 
statements, “the use of DDT as a means of fly control on 
milk cows,” showed the greatest difference between the 
percentage of the dealers responding correctly and those 
who responded incorrectly. The percentage of dealers who 
sold one of the categories and responded correctly was 94 
percent, while the percentage of the dealers who did not 
sell one of the categories and responded correctly was 56 
percent. The highest difference in percentage of correct 
responses between the two groups of dealers on the 
remaining four statements was 19 percent.
On four of the five statements dealers who sold one 
of the categories had higher percentages of incorrect 
responses than did dealers who did not sell one of the 
categories.
The average percentage of dealers responding 
correctly was 55 percent for dealers who sold the chemicals 
and 44 percent for dealers who did not sell the chemicals.
Soil, crop, or livestock insecticides — One knowledge 
statement was concerned with diazinon which can be used 
as a soil, crop, or livestock insecticide. The data on this 
statement are presented in Table 29. Both dealer groups 
responded similarly. Fifty-two percent of those who sold 
the category and 50 percent of those who did not sell the 
category responded correctly to the statement. Twelve 
percent of the dealers who sold insecticides responded to 
the statement incorrectly while none of the dealers who did 
not sell insecticides responded incorrectly. Half of the 
dealers who did not sell insecticides responded with no 
opinion while 36 percent of the dealers who sold 
insecticides responded with no opinion.
When the dealers’ responses were analyzed according 
to whether or not they sell the chemicals in the category 
mentioned in the particular statement, a difference in the 
level of knowledge is observed. In general, a higher 
percentage of the dealers who sold chemicals in that 
category were correct in their responses than were the 
dealers who did not sell the category of chemicals. 
However, there was also a tendency for the dealers who 
sold chemicals in the category to give more incorrect 
answers. Those who did not sell them gave more no-opinion 
answers.
Additional summary statistics related to the 44 
knowledge items may be presented as follows:
Number of re s p o n d e n ts ............................ .... 126
Number of knowledge statements .....................................44
Range of knowledge scores (correct responses) . . . 7-42 
Median knowledge score (correct responses) . . . .  27
Mean score (average number correct responses) . . .27.1 
Standard deviation ......................................................... 6.28
The bar graph (fig. 1) presents the distribution of the 
correct responses to the 44 knowledge items. Incorrect, 
don’t-know, and no-opinion answers aren’t included in the 
graph.
Knowledge -  situation statements
This section of the report will present findings 
pertaining to the seven situation statements used in this 
study. The situation was stated as a problem to be solved 
and the dealer was asked what he would do to solve it. The 
acceptable solution or the problem or both involved an 
agricultural chemical and procedure. Scores were based on 
how close the dealers’ recommendations were to the correct 
solution as set up by extension specialists.
The scores are given as “recommendation scores.” 
The method of scoring was discussed previously in the 
methodology section. This is a continuum type of score and 
ranges from 0 to 4 on five of the problems and from 0 to 6 
on the remaining two problems. The higher the score, the 
closer the response given approached the correct answer as 
determined by extension specialists.
Data are presented for only those dealers who sold 
the type or types of chemicals involved in the solution. The 
number of dealers not meeting this criterion was so small 
for a number of the problems that comparisons between 
the two, groups and averages of all dealers were meaningless.
Table 30 presents data on a situation concerned with 
a patch of ragweed in an alfalfa-bromegrass pasture. There 
was a sharp differentiation on the dealers’ solutions to this 
problem. Sixty-three percent of the dealers who sold 
broadleaf weed killers scored very low (scores of 0 or 1) 
and 29 percent attained the highest score of 4.
In the problem of a well being contaminated by the 
back-siphoning of a chemical from a sprayer,2,4-D was used 
as the second situation statement. Only 6 percent of the 
dealers (see Table 31) gave what was judged by the 
extension specialists as an essentially correct solution. An 
additional 65 percent of the dealers gave correct answers in 
general terms (scores of 2 or 3), but lacked essential 
specificity.
The scores on the problem of mange in sows that will 
farrow in two weeks are presented in Table 32. Scores were 
low for all dealers on the solution to this situation problem. 
Fifty-five percent of the dealers who sold livestock 
insecticides were given a score of zero.
Many dairy farmers face the problem of flies in their 
dairy barns. It is relatively easy to get rid of the flies, but a
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Table 28. Knowledge items about chemicals which can be used as crop or livestock insecticides: Dealers who sell at least one of these categories compared 
with those dealers who sell none of these categories.
- . Sells at least one of these categories 
Correct Incorrect No opinion
Sells none of these categories 
Correct Incorrect No opinion
Question: No. % No. % No. % Total No. % No. % No. % Total
1. DDT is a recommended chemical 
to be sprayed on milk cows for 
fly control.
(Correct answer is DISAGREE) 103 93.7 4 3.6 3 2.7 110 9 56.2 4 25.0 3 18.8 16
2. Formulations of Toxaphene for 
grasshopper and cutworm control 
should not be used on livestock. 
(Correct answer is AGREE) 76 69.1 18 16.4 16 14.5 110 10 62.5 0 0.0 6 37.5 16
3. Corn treated with Toxaphene 
should not be made into silage. 
(Correct answer is AGREE) 43 39.1 26 23.6 41 37.3 110 8 50.0 2 12.5 6 37.5 16
4. Toxaphene is a recommended 
mange-control treatment for 
hogs if it is applied no later 
than 28 days before marketing. 
(Correct answer is AGREE) 35 31.8 37 33.6 38 34.6 110 4 25.0 0 0.0 12 75.0 16
5. Malathion is recommended for 
controlling insects on poultry. 
(Correct answer is AGREE) 48 43.7 26 23.6 36 32.7 110 4 25.0 3 18.8 9 56.2 16
AVERAGE PERCENT 55.4 20.2 24.4 43.7 11.3 45.0
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Table 29. Knowledge items about chemicals which can be used as soil, crop or livestock insecticides: Dealers who sell at least one of these categories compared 
with dealers who sell none of these categories.
Question:
Correct
Sells this category 
incorrect .No opinion
Does not sell this category 
Correct Incorrect NooDinion
No. % No. % No. % Total No. % No. % No. % Total
1. Alfalfa which has been sprayed 
with Diazinon should not be cut 
for hay until at least 7 days 
after treatment.
(Correct answer is AGREE) 61 51.7 14 11.9 43 36.4 118 4 50.0 0 0.0 4 50.0 8
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Table 30. I have alfalfa-bromegrass rotation pasture. It has many patches of a very heavy stand of ragweeds. What is the 
___ _____ most effective procedure for controlling these ragweeds?
Recommendation Score
0 1 2 3 4
Dealers No. % No. % No. % No. % No. %
Mean
Score
Dealers who sold 
broadleaf weed killers* 40 36.0 30 27.0 9 8.1 0 0.0 32 28.9 Î.58
"Percentage is taken of 111 (Dealers who sold this chemical category)
Table 31. My well was accidentally contaminated by back-siphoning 2,4-D from a sprayer. How should I clean it out?
Recommendation Score 
0 1 2 3 4
Dealers No. % No. % No. % No. % No. %
Mean
Score
Dealers who sold at least 
one of the following cat­
egories: broadleaf weed 
killers, grass killers, 
brush killers, soil insec­
ticides or crop insecti­
cides* 6 5.1 28 23.7 34 28.9 43 36.4 7 5.9 2.14
"Percentage is taken of 118 (Dealers who sold at least one of these chemical categories)
Table 32. I have sows which will farrow in two weeks. These sows have mange. What should I do?
Recommendation Score
0 __  1 2  3 4
Mean
Dealers No. % No. % No. % No. % No. % Score
Dealers who sold live­
stock insecticides* 52 54.8 18 18.9 9 9.5 8 8.4 8 8.4 0.97
"Percentage is taken of 95.(Dealers who sold this chemical category)
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number of chemicals may leave residue which may 
contaminate milk. In the solution to this problem (Table 
33), 68 percent of the dealers received a score of 4, 
essentially correct. However, one-fourth of the dealers 
received low scores of 0 or 1.
When the same basic problem was posed (Table 33), 
but with the qualification that a residual spray is desired, 
the percentage of dealers who sold livestock insecticides 
and gave the correct answer was only 20 percent; 
Sixty-seven percent received low scores of 0 or 1.
In the remaining two problem situations it was judged 
by the extension specialists that not only positive 
recommendations would be made correctly but that certain 
precautions should be specified to obtain a maximum score 
of 6. In the problem dealing with Canada thistle in a 
pasture (Table 35), there was a wide distribution of scores. 
Seventeen percent received scores of zero. However, 40 
percent received high scores of 5 or 6.
The last problem presented dealt with cutworms in 
corn. As indicated in Table 36, approximately 20 percent 
of the dealers scored relatively high (5 or 6), over 
two-thirds of dealers who sold soil or crop insecticides had 
scores of 2 or under.
Attitudes
Attitudes are defined as a set of tendencies to act in 
relation to an object or situation. They are based on an 
individual’s value system. Along with beliefs, attitudes are 
regarded as important variables in understanding and 
predicting behavior. In this study an attempt was made to 
determine attitudes related to agricultural chemicals in the 
following areas: (1) potentially harmful effects to wildlife, 
crops, and plants, (2) potentially harmful consequences to 
humans — balance of nature, (3) economic aspects of 
agricultural chemicals, (4) proper handling and responsible 
use, (5) responsibility for adequate and factual information 
about use, and (6) alternative pest-control methods. The 
degree of dealer concern about agricultural chemicals and 
possible situations involving agricultural chemicals was also 
examined. The findings related to these dimensions of the 
personal attributes of dealers are presented in this section.
Methodology
In order to measure attitudes, 33 statements about 
agricultural chemicals were used. The respondents were 
asked to indicate the degree to which they agreed or 
disagreed with the statements. No-opinion answers were 
also accepted. The items used were chosen from a larger 
number of items used in a pretest study with a sample of 
Iowa farmers. The data are presented in this report in terms 
of the trichotomy of agree, no opinion, and disagree.
The attitude statements used were taken from 
bulletins, speeches, and publications of individuals and 
organizations that represent varying opinions about
agricultural chemicals and chemical use. No judgments were 
made by the authors of this report about the factual 
validity of the statements. The assumption was made that 
dealers in this study had been or would be exposed to 
similar statements. The objective was to assess some of the 
attitudes of dealers toward agricultural chemicals and 
chemical use. In addition, inferences can be made about 
how these attitudes would affect behavior. In subsequent 
reports the relationship between the attitudes held and 
other variables, including behavior, will be explored.
Concern is also conceptualized to be an aspect of a 
tendency to act, though at a slightly different level than are 
attitudes. An attempt was made to measure dealer concern 
abou t a number of purported possibly harmful 
consequences involved in the use of agricultural chemicals. 
The method used was to state the purported negative 
consequence and ask the dealer if he had ever experienced, 
read about, or heard about the consequence. If he was 
aware of the consequence, he was then asked to indicate his 
degree of concern regarding the consequence on a 
four-point continuum: not concerned, a little concerned, 
quite concerned, and very greatly concerned.
A limited attempt was also made to explore several 
other aspects of attitudes and concerns. The methodology 
in these cases is relatively straightforward and will be 
apparent after having read the findings section.
Findings
This section presents the findings pertaining to the 
dealers’ attitudes and concerns about the use of agricultural 
chemicals, pesticides in particular. The findings are 
presented as frequency distributions with percentages. The 
section is divided into four parts. The first part presents the 
dealers’ responses to 33 attitude statements organized 
according to six logically derived categories based on the 
general areas to which the statements refer. The second part 
of this section presents the dealers’ responses to questions 
about factors which could influence their attitudes about 
the use of agricultural chemicals. The third part presents 
data pertaining to the dealers’ responses to a series of 
questions related to their concern over the harmful effects 
from the use of agricultural chemicals as well as their 
perception of other persons concern about possible 
harmful effects resulting from the use of agricultural 
chemicals. The final section is a summary.
Harmful effects to wildlife, crops, and plants
The six statements in this cluster were used to 
determine the dealers’ attitudes toward agricultural 
chemicals in relation to harmful effects to wildlife, crops, 
and plants. Table 37 presents the number and percentage of 
the dealers responding to the six statements. On five of the 
statements, more than 60 percent of the dealers disagreed. 
By their disagreement they indicated feelings that 
agricultural chemicals did not produce the harmful effects 
specified. On the remaining statement (No. 1), concerning
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Table 33. I want to spray my dairy herd for all kinds of flies. We sell grade A mifk. What can I use that won't feave a 
residue in the mHk?
Recommendation Score
0_____________ J ______________ 2______________3______________4
Mean
Dealers No. % No. % No. % No. % No. % Score
Dealers who sold live­
stock insecticides* 9 9.5 15 15.8 6 6.3 0 0.0 65 68.4 3.02
“Percentage is taken of 95 (Dealers who sold this chemical category)
Table 34. I want to spray my dairy barn for all kinds of flies. We sell grade A milk. What residual spray do I use in the 
barn?
Recommendation Score
O_____________1_____________2____________ 3____________ 4
Mean
Dealers No. % No* % No. % No. % No. % Score
Dealers show sold live­
stock insecticides* 21 22.1 43 45.2 7 7.4 5 5.3 19 20.0 1.56
“Percentage is taken of 95 (Dealers who sold this chemical category)
Table 35. I have a Canada thistle patch about the size of one acre in my pasture. Which agricultural chemical can I use to 
get rid of the thistles in my pasture?
Recommendation and Precaution Score
0___________1__________ 2__________ 3__________ 4__________ 5__________ 6
Mean
Dealers No. % No. % No. % No. % No. % No. % No. % Score
Dealers who sold 
broad leaf weed
killers* 19 17.1 13 11.7 15 13.5 12 10.8 8 7.2 33 29.8 11 9.9 3.08
“Percentage is taken of 111 (Dealers who sold this chemical category)
Table 36. I have a problem with cutworms working in my corn. They have cut off 40% of the plant population. What should 
I do?
0 1
Recommendation and Precaution Score 
2 3 4 5 6
Dealers No. % No. % No. % No. % No. % No. % No. %
Mean
Score
Dealers who sold at 
least one of the fol­
lowing categories: 
soil insecticides or 
crop insecticides* 16 18.0 9 10.1 41 46.1 00 0.0 5 5.6 4 4.5 14 15.7 2.42
Percentage is taken of 89 (Dealers who sold at least one of these chemical categories)
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Table 37. Harmful effects to wildlife, crops and plants
Agree Disagree
No answer 
and/or 
No opinion
Question: No. % No. % No. %
1. + Present use of agricultural chemicals 
are polluting our rivers and destroy­
ing wildlife. 72 57.1 51 40.5 3 2.4
2. + Roadside weed sprays kill great numbers 
of wildlife. 38 30.1 82 65.1 6 4.8
3. + Agricultural chemicals are the main cause 
of water pollution which kills fish. 31 24.6 88 69.8 7 5.6
4. + Insecticides, even when used at recom­
mended rates, build up in the soil to 
kill life other than the insects they 
are supposed to kill. 39 31.0 78 61.9 9 7.1
5. + Continued spraying will exterminate the 
robins. 20 15.9 95 75.4 11 8.7
6. + There has been a steady decline in all 
wildlife numbers since the use of agri­
cultural chemicals began. 26 20.7 91 72.2 9 7.1
The + sign indicates that an AGREE response suggests support for the position that agricultural chemicals produce harmful 
effects to wildlife, crops and plants.
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pollution of rivers and destruction of wildlife as a result of 
the use of agricultural chemicals, 57 percent of the dealers 
agreed. The dealers’ responses to this cluster of statements 
about the harmful effects indicate that the majority of > 
dealers did not feel that agricultural chemicals have the 
effects to wildlife, crops, and plants that are indicated by 
this cluster of statements.
Potentially harmful consequences to humans
Table 38 presents the frequencies and percentages of 
the dealers’ responses to the six statements in this cluster. 
On five of the statements (Nos. 1, 2, 4, 5, 6) an agree 
response would suggest that the use o f agricultural 
chemicals produces harmful consequences in humans. The 
highest percentage (32 percent) of dealers responded to the 
five statements with agreement. The remaining statement in 
this cluster (No. 3) was stated so that an individual’s 
statement of agreement would indicate that he felt that 
agricultural chemicals do not produce harmful effects to 
humans. This statement was responded to with agreement 
by 91 percent of the dealers. These data indicate that a 
majority of the dealers responded to the six statements in 
this cluster in a manner that indicates they did not feel 
agricultural chemicals produce harmful consequences to 
humans.
Economic motivation
The percentages o f dealers responding to the cluster 
of statements on economic motivation are presented in 
Table 39. These statements are used to indicate whether or 
not dealers feel that agricultural chemicals are a valuable 
input in farming operations. This cluster of statements has 
five statements (Nos. 1, 2, 3, 4, 6) on which the agree 
response would indicate that the person would support the 
position that agricultural chemicals are a valuable input in 
farming operations. The dealer must respond with 
disagreement to one statement (No. 5) if he expresses the 
attitude supporting the position of the importance of 
agricultural chemicals as an agricultural input. In this 
cluster of statements, more than 70 percent of the dealers’ 
responses supported the position that agricultural-chemical 
use is a valuable economic input in farming operations and 
important in meeting present and future food and fiber 
needs.
Proper handling and responsible use
Table 40 presents the frequencies and percentages of 
the dealers responding agree or disagree to the four 
statements related to proper use. Agreement suggests
support for the position that proper handling and use of 
agricultural chemicals will not produce harmful effects. All 
of the statements were responded to with agree by more 
than 80 percent of the dealers; in three cases more than 90 
percent agreed. These data indicate that a majority of the 
dealers felt that proper use of agricultural chemicals will 
not produce harmful effects.
Responsibility for adequate and factual information 
about use
There are five statements in this cluster (see Table 
41). A disagree response suggests support for the position 
that agricultural chemical companies, dealers, and agencies 
do (or should) provide adequate information about the use 
of their products. The data indicate that respondents felt 
many dealers need to have more adequate information 
about the agricultural chemicals they sell (No. 5), and that 
governmental agencies should be spending more time and 
energy than they are now spending in order to determine 
the immediate and long-range consequences of chemical use 
(No. 3). Approximately 75 percent disagreed with the 
statements regarding chemical company “negligence” and 
“biased” university recommendations.
Other pest control methods
There are four statements that comprise this cluster 
(see Table 42). A dealer responding with agree to these 
statements suggests support for the idea that cultural 
practices other than agricultural chemicals may be more 
effective in controlling agricultural pests. Seventy-seven 
percent of the dealers agreed with the statement concerning 
the ugliness of sprayed roadsides. Only 20 percent agreed 
that the introduction of natural enemies would be more 
effective than chemicals. There was a relatively even split, 
agree and disagree, regarding cultural practices vs. 
chemicals, and “spraying” being the “lazy” way to control 
weeds.
Factors influencing attitudes
Groups opposed to agricultural chemical use — A 
factor which might serve to influence the dealers’ attitudes 
toward agricultural chemicals and chemical use is the 
presence in the community of groups who actively oppose 
the general use of agricultural chemicals. Only 16 dealers 
(13 percent) said there were groups in their community 
which actively opposed the general use of agricultural 
chemicals. Table 43 presents a listing of the groups 
specified. The data show that five of the 16 dealers were 
speaking of individuals and not groups. The most 
often-mentioned group was the “organic farmers” (25 
percent).
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Table 38. Potential harmful consequences to humans -- balance of nature
Agree Disagree
No answer 
and/or 
No opinion
Question: No.
1. + Agricultural chemicals are the dangerous
and little recognized partners of radio­
active fallout in changing the very nature 
of the world and of life itself. 27
2. + The continued or increased use of agri­
cultural chemicals will produce cancer
and leukemia in humans. 16
3. - Few if any foods are entirely free of
chemical residues, but these residues
are well below minimum health tolerances. 115
4. + There is great danger from eating food
upon which agricultural chemicals have
been used because of the buildup of
chemical residue in the human body. 35
5. + The use of agricultural chemicals upsets
the balance of nature between soil,
plants, animals and man. 41
6. + Because agricultural chemicals were not
available for farm use 50 years ago, the
meat and food had less foreign contaminants
and was of higher quality than the food and
meat we buy today. 16
% No. % No. %
21.4 89 70.7 10 7.9
12.7 91 72.2 19 15.1
91.2 6 4.8 5 4.0
27.8 82 65.1 9 7.1
32.5 80 63.5 5 4.0
11.9 107 84.9 4 3.2
The + sign indicates that an AGREE response suggests support for the position that agricultural chemicals produce harmful 
consequences to humans.
A - sign indicates that an AGREE response does not suggest support for the position that agricultural chemicals produce 
harmful consequences to humans.
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Table 39. Economic motivation
No answer 
and/or
Agree Disagree No opinion
Question: No. % No. % No. %
1. + Through the wide use of agricultural 
chemicals, man has managed to stave off 
starvation and disease in many parts of 
the world. 108 85.7 11 8.7 7 5.6
2. + The use of agricultural chemicals is a
profitable input in the farmer's operation. 123 97.6 1 .8 2 1.6
3. + The use of agricultural chemicals is essen­
tial to provide the food and fiber necessary 
to our way of life. 105 83.3 17 13.5 4 3.2
4. + Chemicals are an essential tool if the
American farmer is to continue to produce 
good food at reasonable prices. 116 92.0 5 4.0 5 4.0
5. - In view of present crop surpluses, there 
is no need to use chemicals to increase 
crop production. 9 7.1 111 88.1 6 4.8
6. + Agricultural chemicals are one of the pri­
mary factors contributing to America's 
standard of living. 92 73.0 27 21.4 7 5.6
A + sign indicates that an AGREE response suggests support for the position that agricultural chemical use is a valuable 
economic input in farming operations and important in meeting present and future food and fiber needs.
A - sign indicates that an AGREE response does not suggest support for the position that agricultural chemical use is a 
valuable economic input in farming operations and important in meeting present and future food and fiber needs.
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Table 40. Proper handling and responsible use.
Agree Disagree
No answer 
and/or 
No opinion
Question: No. % No. % No. %
1. + The proper use of agricultural chemicals 
is the best way to get rid of nuisance 
plants and control pests. 116 92.0 6 4.8 4 3.2
2. + Agricultural chemicals, if properly used, 
will not be harmful to humans. 113 89.7 8 6.3 5 4.0
3. + Almost all cases of deadly effects of 
agricultural chemicals are due to im­
proper handling, to a disregard for 
safety precautions or to misuse. 120 95.2 2 1.6 4 3.2
4. + The user of an agricultural chemical 
must assume the responsibility for any 
consequent harmful effects to plant, 
animal or human life. 102 80.9 18 14.3 6 4.8
A + sign suggests that an AGREE response supports the position that proper handling and use of agricultural chemicals will 
jiot produce harmful effects.
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Table 41. Responsibility for adequate and factual information about use
No answer 
and/or
Agree Disagree No opinion
Question: No. % No. % No. %
1. - The agricultural-chemical companies are
producing and selling many chemicals before 
they have adequate information regarding 
hazards of handling and possible conse­
quences of use. 29 23.0 93 73.8
2. - One of the main reasons that university
research specialists report favorable re­
sults from the use of agricultural chemicals 
is because they receive research grants and
salary from the chemical companies. 19 15.1 95 75.4 12 9.5
Governmental agencies should be spending 
more time and energy than they are now 
spending in an effort to determine the im­
mediate and long-range consequences of 
chemical use. 78 61.9 45 35.7 3 2.4
Chemical companies are negligent in not 
warning the public of the potential hazards 
of their products. 26 20.6 96 76.2 4 3.2
Most of the dealers or suppliers who sell 
agricultural chemicals to the farmer are 
selling them without adequate information 
about proper application, about the hazards 
of handling, and about the possible conse­
quences of misuse. 52 41.3 69 54.7 5 4.0
The - sign suggests that an AGREE response supports the position that agricultural-chemical companies, dealers and agencies do 
not provide adequate information about the use of these products.
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Table 42. Other pest control methods
No answer 
and/or
Agree Disagree No opinion
Question: No. % No. % No. %
1. + Good cultural practices are more effective 
than chemicals in controlling weed growth. 67 53.1 52 41.3 7 5.6
2. + Sprayed roadsides are much more ugly than 
mowed roadsides. 97 76.9 23 18.3 6 4.8
3. + Introducing natural enemies of the insects 
is more effective than chemicals in con­
trolling insect pests. 25 19.9 92 73.0 9 7.1
4, + People have become lazy; instead of pulling 
weeds, they spray, spray, spray. 54 42.9 69 54.7 3 2.4
A + sign indicates that an AGREE response suggests support for the position that cultural practices other than agricultural 
chemicals may be more effective in controlling agricultural pests.
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Table 43. Who are the groups in the community who are 
actively opposed to the general use of agricultur­
al chemicals?
Groups No. % of 16*
1. No groups, but individuals 5 31.2
2. Some organic farmers around here 4 24.9
3. Isaac Walton League 3 18.7
4. Organic-fertilizer group 1 6.3
5. There are some farmers that don't
go for it 1 6.3
6. The Natural Food Organization 1 6.3
7. People who own fish ponds — claim
that mosquito spray killed their
fish 1 6.3
Total 16 100.0
*% figured on 16; 109 dealers said that there weren't any 
groups in their community actively opposed to the 
general use of agricultural chemicals and one person did 
not answer the question.
“Silent Spring” — Rachel Carson’s book Silent Spring 
has been a major factor in the controversy regarding the use 
of chemicals. It was believed that determining the number 
of dealers who had read the book and their opinion of the 
book would be an indirect measure of dealer concern and 
attitudes. These data are presented in Table 44.
Table 44. What was your opinion of Rachel Carson's book 
Silent Spring?
Opinion No. % of 35
1. Unfavorable opinion 14 40.0
2. Favorable opinion 2 5.7
3. Respondent felt the book had
some favorable aspects and
some unfavorable aspects 19 54.3
TOTAL 35 100.0
Approximately 28 percent of the dealers had read the 
book. Those who had read the book were then asked what 
their opinion was about it. The data show that only two of 
the 35 dealers who read the book indicated a completely 
favorable opinion toward it. The largest number, 19 dealers 
or 54 percent, felt the book had both favorable and 
unfavorable aspects.
Licensing — The dealers were also asked whether or 
not they felt that there should be a licensing program for
persons who sell agricultural chemicals. The responses are 
presented in Table 45. Approximately 44 percent of the 
dealers did not think that there should be a licensing 
program and 56 percent of the dealers thought there should 
be. The data indicate this may be a controversial issue from 
the dealers’ point of view.
Table 45. In your opinion, should a law be established 
requiring sellers of agricultural chemicals to 
be licensed?
Opinion No. % of 126
1. No 56 44.4
2. Yes 70 55.6
TOTAL 126 100.0
Concern
This section presents data about dealers’ concern over 
the possible harmful effects of the use of agricultural 
chemicals and their perception of the concern of others. 
For the purpose of this report, concern refers to the 
feelings of the dealer pertaining to a phenomenon. This is 
the emotional response of the dealer to statements about 
various harmful effects. The dealers could respond with; (1) 
not concerned, (2) a little concerned, (3) quite concerned, 
or (4) very greatly concerned. The concern is thought to be 
related to dealers’ knowledge about the existence of the 
phenomenon. Concern involves a tendency to act toward 
the phenomenon.
Table 46 presents data dealing with concern at a 
general level — how concerned the dealer is, the dealers’ 
perception of how concerned the farmer is, and the dealers’ 
perception of how concerned the general public is about 
possible harmful effects of the use of agricultural chemicals.
If one compares the dealers’ concern and their 
perceptions of the farmers’ and general public’s concern on 
the basis of “not concerned” vs. some degree of concern 
(the last three categories of concern) there is little 
difference. However, a much higher percentage of the 
dealers placed themselves (compared with farmers and the 
general public) in the “quite concerned” and “very greatly 
concerned” categories — more than 60 percent of the 
dealers compared with approximately one-third of the 
farmers and one-fourth of the general public.
The dealers were asked the question: “Have you ever 
experienced, read about, or heard about each of ten 
possible harmful or undesirable consequences resulting 
from the use of agricultural chemicals.” Tables 47 thru 56 
present the findings related to the possible ten 
consequences. If the dealer had experienced, read about, or 
heard about the consequence, he was then asked how 
concerned he was about it occurring.
8
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Table 46. Concern over the harmful effects of the use of agricultural chemicals.
Degree of Not
conr.firned
A little 
concerned
Quite Very greatly 
concerned concerned
Has no 
opinion Totalconcern
No. % No. % No. % No. % No. % No. %
Indicate how concerned you 
are about possible detrimental 
or harmful effects from the 
use of agricultural chemicals 12 9.5 36 28.6 53 42.1 25 19.8 0 0.0 126 100.0
Indicate your opinion of how 
concerned most farmers are 
about possible detrimental 
or harmful effects from the 
use of agricultural chemicals 10 8.0 74 58.7 41 32.5 1 .8 0 0.0 126 100.0
Indicate your opinion of how 
concerned the general public is 
about possible detrimental or 
harmful effects from the use of 
agricultural chemicals 13 10.3 77 61.1 30 23.8 6 4.8 0 0.0 126 100.0
Table 47. Have you ever experienced, read about, 
the use of agricultural chemicals?
or heard about harmful effects to humans that might occur as a result of
Awareness response No. % of 125*
No 20
16.0
Yes 105
84.0
Total 125
100.0
Indicate how concerned, if at all, 
chemicals.
you are that harmful effects to humans might occur as a result of the use of agricultural
Degree of concern No. % of 105**
Not concerned 8 7.6
A little concerned 30 28.6
Quite concerned 43 41.0
Very greatly concerned 24 22.8
Total 105 100.0
*The percentages for the awareness sections of Tables 47-56 were computed on 125; one dealer did not respond to the 
awareness questions.
**The percentages for the concern sections of Tables 47-56 were computed using only the number of dealers who were aware of 
the particular consequences that might occur as a result of the use of agricultural chemicals.
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The first area of concern is the harmful effects to 
humans. The data are presented in Table 47. Sixteen 
percent of the dealers were not aware of any harmful 
effects of humans that had occurred from the use of 
agricultural chemicals. Eighty-four percent were aware. 
They were asked how concerned they were that harmful 
effects to humans might result from the use of agricultural 
chemicals. The highest percentage (41 percent) of these 
dealers indicated they were “quite concerned.” Only 8 
percent of the dealers said they were “not concerned.”
Table 48 presents the number and percentages of the 
dealers responding to the question about concern with 
carry-over o f agricultural chemicals into water. 
Approximately 75 percent of the dealers were aware this 
had happened. Of the 93 dealers aware that carry-over into 
water had taken place, only 10 percent were “not 
concerned” about it happening. Forty-three percent were 
“quite concerned” about carry-over into water. A total of 
90 percent of the dealers who were aware indicated concern 
to some degree that carry-over into water might occur as a 
result of the use of agricultural chemicals.
The data in Table 49 are the numbers and percentages 
of the dealers responding to the question about carry-over 
of agricultural chemicals into milk. Approximately 80 
percent of the dealers were aware of carry-over into milk. 
Fifteen percent of those who were aware were “not 
concerned” about it. Of those dealers who were concerned, 
40 percent were “quite concerned” and 33 percent were “a 
little concerned.”
The numbers and percentages of the dealers 
responding to the statements about the killing of wildlife 
which might occur from the use of agricultural chemicals 
are presented in Table 50. Approximately 82 percent of the 
dealers had either experienced, read about, or heard about 
this taking place. Approximately 16 percent of these 
dealers were “not concerned” about the killing of wildlife 
resulting from the use of agricultural chemicals. Forty-four 
percent indicated they were “a little concerned” and 29 
percent of the dealers were “quite concerned.” There is an 
indication that there is a higher degree of concern regarding 
the three previous statements (Tables 47, 48, 49) than in 
relation to wildlife.
Only 33 percent of the dealers were aware of the 
occurrence of carry-over of agricultural chemicals into eggs. 
Seventeen percent of the dealers were aware that carry-over 
into eggs had occurred and were “not concerned” about it 
happening. The remaining 83 percent who were aware were 
distributed as follows: those who were “a little concerned,” 
34 percent; those whowere“quite concerned,” 34 percent; 
and those who were “very greatly concerned,” 15 percent. 
Table 51 presents a more complete enumeration of these 
data.
The data in Table 52 present the number and 
percentage of the dealers responding to the statement about 
the carry-over of agricultural chemicals into meat.
Approximately 50 percent of the dealers had either 
experienced, read about, or heard about the carry-over into f 
meat occurring. Of those dealers aware of carry-over into j
meat, approximately 19 percent were “not concerned” *
about this. The greatest percentages of those dealers who j 
stated concern were “a little concerned,” 38 percent and 
“quite concerned,” 36 percent. j
Table 53 presents data pertaining to the question on j 
possible damage to crops,fruits, and vegetables from the use 
of agricultural chemicals. Approximately 90 percent of the 
dealers were aware of damage to crops from the use of j 
agricultural chemicals. Twenty-three percent of those who 5 
had experienced, read about, or heard about damage to 
crops resulting from the use of agricultural chemicals were 
“not concerned” about the occurrence of such damage. The 
highest percentage were those who were “quite concerned,”
35 percent.
1
Table 54 presents the number and percentage of the | 
dealers responding to the statement pertaining to the j
lowering of crop yields as a result of the use of agricultural |
chemicals. Approximately two-thirds of the dealers were 
aware of the lowering of crop yields. Twenty-six percent of 
these dealers were “not concerned.” Thirty-four percent | 
were “a little concerned” and 28 percent were “quite | 
concerned.”
Only 20 percent of the dealers had ever experienced, 
read about, or heard about milk production being lowered I 
as a result of the use of agricultural chemicals. Table 55 
presents these data. Thirty-eight percent of the dealers 
aware of lowered milk production as a result of the use of 
agricultural chemicals were “not concerned.” The same 
percentage, 38 percent, indicated they were “a little ' 
concerned,” while 21 percent indicated they were “quite t 
concerned.” }
The last table in this section, Table 56, presents data 
pertaining to the statements about lowered egg production | 
as a result of the use of agricultural chemicals. Only 19 j 
percent of the dealers indicated they had either 
experienced, read about, or heard about lower egg j
production due to the use of agricultural chemicals. i
Forty-two percent of those aware of lower egg production 
resulting from the use of agricultural chemicals were “not 
concerned.” An additional 33 percent were only “a little |  
concerned.” !
The preceding discussion has presented findings I
pertaining to the dealers’ concern over harmful effects from j
the use of agricultural chemicals. Table 57 presents the 
responses to the question pertaining to the person(s) (
responsible for the harmful effects from the use of j?
agricultural chemicals. The dealers had the opportunity to 
specify more than one of the categories. Responsibility of 
the farmer-user was specified by 68 percent of the dealers. 
Custom applicators were mentioned by 33 percent of the I
dealers, manufacturers who made the chemicals by 29 
percent, and dealers who sold agricultural chemicals by
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Table 48. Have you ever experienced, read about, or heard about the carry-over into water that might occur as a result of 
the use of agricultural chemicals?
Awareness response No. % of 125
No 32
25.6
Yes 93
74.4
Total 125
100.0
Indicate how concerned, if at all, you are that carry-' 
chemicals.
over into water might occur as a result of the use of agricultural
Degree of concern No.
% of 93
Not concerned 9 9.7
A little concerned 30
32.3
Quite concerned 40
43.0
Very greatly concerned 14 15.0
Total 93
100.0
Table 49. Have you ever experienced, read about, 
of the use of agricultural chemicals?
or heard about the carry-over into milk that might occur as a result
Awareness response No. % of 125
No 26 20.8
Yes 99 79.2
Total 125 100.0
Indicate how concerned, if at alj, you are that carry 
chemicals.
-over into milk might occur as a result of the use of agricultural
Degree of concern No. % of 99
Not concerned 15 15.2
A little concerned 33 33.3
Quite concerned 40 40.4
Very greatly concerned 11 11.1
Total 99
100.0
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Table 50. Have you ever experienced, read about, or heard about the killing of wildlife that might occur as a result of the use 
of agricultural chemicals?
Awareness response No. % of 125
No 23 18.4
Yes 102 81.6
Total 125 100.0
Indicate how concerned, if at all, you are that killing of wildlife might occur as a result of the use of agricultural chemicals
Degree of concern No. %of 101*
Not concerned 16 15.8
A little concerned 44 43.6
Quite concerned 29 28.7
Very greatly concerned 12 11.9
Total 101 100.0
*One person who was aware did not answer the concern part of this question.
Table 51. Have you ever experienced, read about, 
the use of agricultural chemicals?
or heard about the carry-over into eggs that might occur as a result of
Awareness response No. % of 125
No 84 67.2
Yes 41 32.8
Total 125 100.0
Indicate how concerned, if at all. 
chemicals.
you are that carry-over into eggs might occur as a result of the use of agricultural
Degree of concern No. % of 41
Not concerned 7 17.2
A little concerned 14 34.1
Quite concerned 14 34.1
Very greatly concerned 6 14.6
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Table 52. Have you ever experienced, read about, 
the use of agricultural chemicals?
or heard about the carry-over into meat that might occur as a result of
Awareness response No.
% of 125
No 61
48.8
Yes 64
51.2
Total 125
100.0
Indicate how concerned, if at all, 
chemicals.
you are that carry-over into meat might occur as a result of the use of agricultural
Degree of concern No.
% of 64
Not concerned 12
18.8
A little concerned 24
37.5
Quite concerned 23
35.9
Very greatly concerned 5
7.8
Total 64
100.0
Table 53. Have you ever experienced, read about, or heard about the damage to crops, fruits and vegetables that might occur 
as a result of the use of agricultural chemicals? __________________
Awareness response No. % of 125
No 14
11.2
Yes 111
88.8
Total 125
100.0
Indicate how concerned, if at all, 
agricultural chemicals.
you are that damage to crops, fruits and vegetables might occur as a result of the use of
Degree of concern No.
% of 111
Not concerned 26
23.4
A little concerned 31
27.9
Quite concerned 39
35.2
Very greatly concerned 15
13.5
111 100.0
Total
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Table 54. Have you ever experienced, read about, or heard about lowering of crop yields that might occur as a result of the 
use of agricultural chemicals?
Awareness response No. %of 125
No 42 33.6
Yes 83 66.4
Total 125 100.0
Indicate how concerned, j f  at all, you are that lowering of crop yields might occur as a result of agricultural chemicals.
Degree of concern No. % of 82*
Not concerned 21 25.6
A little concerned 28 34.2
Quite concerned 23 28.0
Very greatly concerned 10 12.2
Total 82 100.0
*One person who was aware did not answer the concern part of this question.
Table 55. Have you ever experienced, read about, 
of the use of agricultural chemicals?
or heard about the lowering of milk production that might occur as a result
Awareness response No. %of 125
No 100 80.0
Yes 25 20.0
Total 125 100.0
Indicate how concerned, jf  at all, you are that lowering of milk production might occur as a result of the use of agricultural 
chemicals.
Degree of concern No. % of 24*
Not concerned 9 37.5
A little concerned 9 37.5
Quite concerned 5 20.8
Very greatly concerned 1 4.2
Total 24 100.0
One person who was aware did not answer the concern part of this question.
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Table 56. Have you ever experienced, read about, or heard about lowering of egg production that might occur as a result of 
the use of agricultural chemicals?
Awareness response No. % of 125
No 101
80.8
Yes 24
19.2
Total 125
100.0
Indicate how concerned, if at alL you are that lowering of egg production might occur as a result of the use of agricultural
chemicals.
Degree of concern No.
% of 24
Not concerned 10
41.7
A little concerned 8
33.3
Quite concerned 4
16.7
Very greatly concerned 2
8.3
Total 24
100.0
Tahio *7 n M |pr'c opin ion  of who should be held responsible when harmful effects from agricultural-chemical 
to humans, livestock, crops, wildlife or fish.
use occurred
Person or group 
held responsible Mentioned
Not
mentioned Total
No. % No. % No. %
Farmer-user 85 67.5 41 32.5 126 100.0
Custom applicator 42 33.3 84 66.7 126 100.0
Manufacturer who made the 
agricultural chemical 37 29.4 89 70.6 126 100.0
Dealer who sold the agricultural 
chemical 6 4.8 120 95.2 126 100.0
Person making the application 1 0.8 125 99.2 126 100.0
Pure Food and Drug Administration 1 0.8 125 99.2 126 100.0
The university that recommended it 1 0.8 125 99.2 126 100.0
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only 5 percent. The above percentages indicate an emphasis 
on the responsibility of the user. The dealers don’t feel they 
should be held responsible for the harmful effects but 
approximately 30 percent of the dealers believe the 
manufacturer of agricultural chemicals should be.
Summary
T h irty -th ree  a ttitu d e  statements related to 
agricultural chemicals, chemical use, and possible 
consequences of use were clustered into six attitude 
category areas. Several summary comments appear 
warranted:
1. Dealers do have attitudes related to the ideas 
contained in the statements and are willing to 
respond to attitude statements. In only one 
case, the statement dealing with continued or 
increased  use of agricultural chemicals 
producing cancer and leukemia in humans, did 
more than 10 percent of the dealers have “no 
opinion” or give no answer.
2. In general, agricultural-chemical dealers favor 
the use of agricultural chemicals. Sixty percent 
or more of the dealers responded with what are 
interpreted to be favorable attitudes toward 
agricultural chemicals and chemical use on 30 
of the 33 attitude statements. Stated another 
way, 60 percent or more of the dealers agreed 
with those statements interpreted to be 
favorable to agricultural chemicals and chemical 
use and disagreed with those statements which 
were interpreted to posit possible negative 
consequences to humans, crops, livestock, 
wildlife, and aquatic life.
3. In no case did 60 percent or more express 
negative attitudes toward agricultural chemicals 
and their use.
4. There was no clear-cut majority on three 
attitude statements. These statements were:
Present use of agricultural chemicals are 
p o llu tin g  ou r rivers and destroying 
wildlife — 57 percent agreed, 41 percent 
disagreed. Good cultural practices are 
m ore effec tive  th an  chemicals in 
controlling weed growth -  53 percent 
agreed and 41 percent disagreed. People 
have become lazy; instead of pulling 
w eeds, th ey  spray, spray, spray -  43 
percent agreed and 55 percent disagreed.
An attempt was made to measure dealers’ awareness 
of and concern about ten situations in which possible 
negative consequences from the use of agricultural 
chemicals were posited. Two-thirds or more of the dealers 
stated they had experienced, read about, or heard about 
situations in which there were proported negative
consequences which involved: harm to humans, carry-over 
into water, carry-over into milk, killing of wildlife, damage 
to crops, and lowering of crop yields. About half were 
aware of situations involving carry-over into meat. Much 
lower percentages were aware of situations involving 
carry-over into eggs, lowered milk production, and lowered 
egg production.
Of those aware of the stated situations, the greatest 
concern was expressed in regard to those situations 
involving possible direct negative consequences to humans. 
A slightly lower level of concern was expressed in relation 
to situations involving possible carry-over into products 
consumed by humans. The lowest concern was expressed 
about the situations dealing with lowering production.
Dealers perceived themselves as being more concerned 
about the possible detrimental or harmful effects from the 
use of agricultural chemicals than farmers and the general 
public. They perceived farmers to be more concerned than 
the general public.
Finally, more than two-thirds of the dealers stated 
that the farmer-user should be held responsible when 
harmful effects from agricultural-chemical use occur. 
Approximately 30 percent of the dealers specified that the 
custom applicator and the chemical manufacturer are 
responsible. Only 5 percent of the dealers stated they 
(dealers) should be held responsible.
Role Definitions and Information Providing Behavior
This section presents data on the roles dealers 
perceive they are expected to play and the roles that dealers 
believe they should play related to providing information 
and making recommendations. It also includes the types of 
information and recommendations dealers do provide and 
sources from which dealers obtain their information. The 
findings are presented under four headings: (1) role 
perceptions, (2) factors influencing role perceptions, (3) 
information providing behavior of dealers, and (4) 
information sources used by dealers.
Methodology
Data were gathered using direct questioning. In some 
instances dealers were given the opportunity to select an 
answer from a set of alternatives provided. In other 
instances the questions were “open-end” and the dealers 
were required to provide their own responses. Responses to 
the questions varied from giving percentages, to indicating 
an attitude about recommendations or a perception of an 
expectation. Responses were based on the dealers’ ability to 
recall the data. They were not encouraged to use business 
records or other recorded sources of information.
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Findings
Role perceptions
In this section, data are presented pertaining to the 
dealer’s perceptions of what role he is expected to play and 
what role he perceives he should play in providing 
information and making recommendations.
One important factor influencing the dealers’ 
decisions concerning the role they should play is their 
perception of what role farmer-customers expect them to 
play. Table 58 presents data on the dealers’ perceptions of 
the role farmers expect them to play. Forty percent 
perceived that farmers expected dealers to be highly 
qualified sources of information on all aspects of 
agricultural chemicals and chemical use. Thirty-two percent 
perceived farmers as expecting dealers to be “a source of 
information on some aspects of agricultural chemicals and 
chemical use.” The remaining dealers thought farmer 
expectations were in terms of just a source of supply, but 
not necessarily a qualified, or even a source of information.
Table 59 presents data of the role dealers think they 
should play in providing information and making 
recommendations. Seventy percent chose the most active 
role: “The dealer has a responsibility to keep himself 
well-informed and to make recommendations...” However, 
20 percent stated that the dealer should be extremely 
cautious in making recommendations because poor 
recommendations could lead to negative results with 
customers. Eight percent stated dealers should not make 
recommendations and approximately 3 percent felt dealers 
should make recommendations only when requested.
The expectations presented in Table 59 were in 
relation to agricultural chemicals in general. Data presented 
in Table 60 were obtained from a more specific question 
dealing with recommendations on methods o f  application. 
N in e ty  p e rcen t s ta ted  dealers should  make 
recommendations on methods of application. Less than 10 
percent thought dealers “should not” (“probably should 
not” or “should not”) make this type of recommendation.
An attempt was made to determine whether the 
dealers had changed their attitudes toward making 
recommendations during the past five years. Twenty-six 
percent of the dealers had changed their attitudes. The 
major reason given for changing attitudes (Table 61) was 
more information or research available (33 percent of those 
who had changed their attitudes). Increased use of 
chemicals, changes in use, and the potential danger from 
chemical use were each mentioned by more than 12 percent 
of those who had changed their attitudes. Twelve percent 
also stated dealers must take the responsibility for 
recommendations.
Two additional questions were asked to determine 
the dealers’ perceptions of who has major responsibility for 
providing farmers with adequate information about (1)
hazards or possible harmful consequences which might 
result from the use of agricultural chemicals and (2) proper 
safety precautions which should be taken in handling and 
applying agricultural chemicals. These data are presented in 
Tables 62 and 63. In both cases the local 
agricultural-chemical dealer was perceived by over 50 
percent of the dealers as having the major responsibility. 
Agricultural-chemical manufacturers were mentioned by 
the second-highest number of dealers. The county 
extension personnel were mentioned by the third largest 
number — 41 percent mentioned them in the case of 
hazards and possible harmful consequences; however, only 
29 percent saw the extension service as having major 
responsibility in the case of proper safety precautions. State 
extension specialists and farm magazines and newspapers 
were given as having major responsibility by approximately 
20 percent of the dealers in both cases. It should be noted 
that the dealers could specify more than one group as 
having major responsibility.
Factors influencing role perception
Many factors influence dealers’ perceptions of the 
role they should and do play. Two general categories of 
possible influences were probed in this study: (1) the means 
used by farmers to identify the agricultural chemical they 
wish to purchase and (2) specific types of information for 
which customers ask.
Table 64 presents data on the dealers’ perception of 
the percentage of farmers who use four different means for 
identifying the agricultural chemical they wish to purchase: 
(1) brand name, (2) chemical ingredient only, (3) brand and 
main chemical ingredient, and (4) the function to be 
performed. Some general conclusions can be made from 
these data. Few farmers ask for agricultural chemicals by 
brand name only or chemical ingredient only. Even fewer 
farmers ask for chemicals using both the brand name and 
chemical ingredient. According to the dealers the most 
common means used by farmers to identify agricultural 
chemicals is the function to be performed. For example, 46 
percent of the dealers stated that less than 5 percent of 
their customers identified agricultural chemicals by brand 
and main chemical ingredient. Only 3 percent of the dealers 
stated that over 50 percent of their customers identified 
chemicals by brand and main chemical ingredient. The basic 
trend is the same for brand name only and for chemical 
ingredient only. On the other hand 44 percent of the 
dealers stated that 50 percent or more of their customers 
identified agricultural chemicals by function to be 
performed.
An additional question was asked to determine the 
percentage of customers who asked for agricultural 
chemicals by function and main chemical ingredient. The 
distribution is presented in Table 65. It was also found that 
approximately one-fifth of the dealers stated that, in terms 
of customers who ask for chemicals by function and main 
chemical ingredient, between 5 and 10 percent of these 
customers mention a function for which the chemical was 
not intended.
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Table 58. Farmer's expectations of the agricultural-chemical dealer as perceived by the dealers.
Perception of expectations No. % of 126
One of the alternative sources of supply
for agricultural chemicals 10 7.9
A source of supply for agricultural 
chemicals but not necessarily a 
qualified source of information on 
agricultural chemicals 26 20.6
A source of information on some aspects
of agricultural chemicals and their use 40 31.8
A highly qualified source of information 
on all aspects of agricultural chemicals 
and their use 50 39.7
TOTAL 126 100.0
Table 59. Dealers' perceptions of their role in providing information on agricultural chemicals to farmers.
Dealer's role No. %of 126
In so far as agricultural chemicals are
concerned, the dealer should provide the 
agricultural chemicals requested by his 
customers but should make no recommenda­
tions about their use. 10 7.9
The dealer should be extremely cautious in 
making recommendations about agricultural 
chemicals because a poor recommendation 
could lead to negative results with his 
customers. 25 19.8
The dealer has the responsibility to be 
well informed, but should pass on only 
the information requested by his 
customers. 3 2.5
The dealer has a responsibility to keep 
himself well informed and to make 
recommendations to his customers about 
agricultural chemicals and their uses. 88 69.8
TOTAL 126 to o .o
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Table 60. Dealers' perceptions regarding making recommendations to customers pertaining to the method of application of 
agricultural chemicals.
Dealer's role No. %of 126
Should not make recommendations 5 4.0
Probably should not make recommendations 6 4.8
Probably should make recommendations 13 10.3
Certainly should make recommendations 43 34.1
Most certainly should make recommendations 59 46.8
TOTAL 126 100.0
Table 61. What factors have caused the dealers to change their attitudes concerning making recommendations?
Factors No. % of 33*
More information and/or research results 
available 11 33.4
Increased use of agricultural chemicals 5 15.2
Chemicals on the market that are dangerous 5 15.2
Changes in actual chemicals or in theories 
of use 4 12.1
The dealer must take the responsibility 4 12.1
Chemical companies are responsible 1 3.0
FDA rulings in the poultry field 1 3:0
Does not know 1 3.0
No answer 1 3.0
Total 33 100.0
Percentage figured on 33yfor 92 dealers did not change their attitude and one dealer did not answer the question. Have 
you changed your attitude in the last five years?"
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Table 62. Dealer's opinion of who should assume the major responsibility for providing the 
farmer with adequate information about any hazards or possible harmful conse­
quences which might result from the use of agricultural chemicals.
Not
Mentioned mentioned
Response No. %of 126 No. %of 126
Local agricultural-chemical 
dealer 69 54.8 57 45.2
Agricultural-chemical
manufacturer 66 52.4 60 47.6
County Extension Service 52 41.3 74 58.7
State extension specialists 28 22.2 98 77.8
Farm magazines and newspapers 24 19.0 102 81.0
Radio and television 15 11.9 111 88.1
Vocational-agriculture instructor 12 9.5 114 90.5
Institute for agricultural 
medicine 1 1.6 124 98.4
U.S.D.A. 1 0.8 125 99.2
The man who sells it 1 0.8 125 99.2
Table 63. Dealer's opinion of who should assume the major responsibility for providing the 
farmer with adequate information about proper safety precautions which should 
be taken in handling and applying agricultural chemicals.
Not
Mentioned mentioned
Response No. % of 126 No. %of 126
Local agricultural-chemical 
dealer 77 61.1 49 38.9
Agricultural-chemical
manufacturer 62 49.2 64 50.8
County Extension Service 37 29.4 89 70.6
State extension specialists 23 18.3 103 81.7
Farm magazines and newspapers 23 18.3 103 81.7
Radio and television 11 8.7 115 91.3
Vocational-agriculture instructor 8 6.3 118 93.7
U.S.D.A. 1 0.8 125 99.2
Man who sells it 1 0.8 125 99.2
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Table 64. Means used by farmers In identifying the agricultural chemical they wish to purchase and the number of dealers who have the percent of farmers 
using the specific means of identification.
Percent of farmers usihq means of identification
Less than 5% 5-10% 11-20% 21-30% 31-40% 41-50% 51-60% 61-80% 81-100%
Number artd percent of dealers
Means of 
Identification No. % No. % No. % No. % No. % No. % No. % No. % No. % Total
Brand and main 
chemical ingredient 
used 58 46.0 32 25.4 15 11.9 11 8.7 3 2.4 3 2.4 1 0.8 3 2.4 0 0.0 126
Brand name only 52 41.3 26 20.6 13 10.3 12 9.5 5 4.0 3 2.4 5 4.0 8 6.3 2 1.6 126
Chemical ingredient 
only 40 31.8 26 20.6 17 13.5 10 7.9 6 4.8 11 8.7 6 4.8 9 7.1 1 0.8 126
Function to be 
performed 7 5.6 7 5.6 15 11.8 17 13.5 8 6.3 16 12.7 6 4.8 34 27.0 16 12.7 126
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Table 65 The number and percent of dealers and percent 
of their customers who asked for the chemical 
by function and main chemical ingredient.
Percent of customers No. of dealers % of 126
Less than 5 19 15.1
5-10 21 16.7
11-20 6 4.8
21-30 13 10.3
31-40 9 7.1
41-50 29 23.0
51-60 3 2.4
61-80 14 11.1
81-100 10 7.9
No answer 2 1.6
TOTAL 126 100.0
The next three tables (66, 67, and 68) present data 
on the percentage of customers who ask for (1) technical 
information, (2) safety precautions in handling and 
applying agricultural chemicals, and (3) possible harmful 
consequences which may result from use of agricultural 
chemicals. Sixty percent of the dealers stated that more 
than half of their customers ask for technical information 
on agricultural chemicals and chemical use. However, fewer 
than 16 percent of the dealers said that over half of their 
customers ask for information on safety precautions in 
handling and applying or about hazards or possible harmful 
consequences.
In summary, these data indicate that a majority of 
customers specify a function to be performed rather than a 
brand name or chemical ingredient. Thus, the dealer is 
placed in a position of providing information and 
recommending a chemical or perhaps alternative chemicals. 
The majority of dealers perceive that the majority of 
customers ask them for technical information about 
chemicals. However, few customers ask them about safety 
precautions and possible harmful consequences. Thus, if the 
dealer is to play an information and recommendation role 
concerning safety precautions and harmful consequences, 
he would have to take the initiative.
Information providing behavior o f  dealers
The previous two sections have dealt with role 
expectations, the role that dealers should play and selected 
factors that might influence these perceptions. This section 
presents data on the actual information-providing roles that 
dealers state they play and on their evaluation of the 
adequacy of the information provided.
Table 69 presents data on the types of information 
dealers say they provide to their customers. The types of 
information are separated into five categories: (1) general 
information, (2) what to use, (3) application, (4) misuse 
and consequences, and (5) safety precautions.
In the general-information category, 96 percent of 
the dealers provided information on price. Approximately 
71 percent provided information on the economic returns 
related to the effectiveness of chemicals. Slightly fewer than 
half of the dealers, however, provided information on 
research results on the effectiveness of chemicals.
Ninety percent of the dealers provided information on 
the best chemical to use for a specific purpose. However, 
dealers appear to be less willing to provide information on 
the best-quality brand (61 percent).
More than 80 percent of the dealers provided 
information on methods of application, rates and dosages, 
and proper time of application.
In general, fewer dealers provided information on 
misuse and consequences of using chemicals than on what 
to use and how to apply. More than 70 percent of the 
dealers provided information on possible consequences of 
misuse, hazards in applying chemicals, personal danger from 
overexposure, and dangers from residues. Fewer than half 
the .dealers  provided information on unintended 
consequences from the use of chemicals resulting in 
possible danger to humans and the purposes for which 
chemicals should not be used.
Eighty-two percent of the dealers provided 
information on safety precautions to be taken in handling 
and application of chemicals. However, only half of the 
dealers provided information on safety precautions to be 
taken in storing chemicals, and 38 percent provided 
information on disposal of empty containers.
An attempt was made to determine the dealers’ 
perceptions of the adequacy of the information they 
provided customers on (1) agricultural chemicals and 
chemical use — general, (2) safety precautions, and (3) 
hazards or possible harmful consequences which may result 
from the use of agricultural chemicals. These data are 
presented in Tables 70, 71, and 72. In general, the data 
show that a majority (over 85 percent in all three cases) of 
dealers perceived they were providing at least “fairly 
adequate” information.
A more direct attempt was made to determine those 
areas of information which dealers provided in which they 
felt most and least competent. These data are presented in 
Table 73.
By combining the three areas in which dealers felt 
least competent, the data show dealers felt least competent 
in the areas of economic returns from the use of chemicals, 
unintended consequences to humans, personal danger from 
overexposure, and danger of residues — all specified by 25 
percent or more of the dealers.
Two conclusions can be made from these data: (1) 
these are the types of information on which the dealers’ 
feel neither least nor most competent or (2) these types of
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Table 66. Number of dealers and the percent of their customers who ask for technical information on agricultural 
chemicals and their use.
Percent of customers
No. of 
dealers % of 126
None
3 2.4
1-25
26 20.5
26-50
21 16.7
51-75
37 29.4
76-100 39
31.0
Total 126
100.0
Table 67. Number of dealers and the percent of their customers who ask about safety precautions in 
applying agricultural chemicals.
handling and
Percent of customers
No. of 
dealers % of 126
None 12
9.5
1-25 70
55.6
26-50 25
19.8
51-75 \2
9.5
76-100 7
5.6
Total 126
100.0
Table 68. Number of dealers and the percent of their customers who ask for information about hazards or possible 
harmful consequences which may result from the use of agricultural chemicals.
Percent of customers
No. of 
dealers % of 126
None 8
6.3
1-25
80 63.5
26-50 20
15.9
51-75
S3 10.3
76-100 5
4.0
Total 126
100.0
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Table 69. Types of information provided by dealers.
Mentioned
Not
mentioned
Information area No. %of 125* No. %of 125
General information:
Price 120 96.0 5 4.0
Economic returns from use 
of agricultural chemicals 89 71.2 36 28.8
The research results on the 
effectiveness of agricultural 
chemicals 62 49.6 63 50.4
What to use:
The brand of agricultural 
chemical which is the best 
quality 76 60.8 49 39.2
The chemical which is best to 
use for a specific purpose 113 90.4 12 9.6
Application:
The methods of applying 
agricultural chemicals 110 88.0 15 12.0
The specific rates or 
dosages of application 116 92.8 9 7.2
The proper time to apply 
agricultural chemicals 104 83.2 21 16.8
Misuse and consequences:
The possible consequences of 
misuse of agricultural 
chemicals 93 74.4 32 25.6
The hazards in applying 
agricultural chemicals 107 85.6 18 14.4
Unintended consequences of 
use of agricultural chemicals 
resulting in possible danger 
to humans 53 42.4 72 57.6
The purpose for which the 
agricultural chemicals should 
not be used 56 44.8 69 55.2
The hazards resulting from 
excessive applications of 
agricultural chemicals 74 59.2 51 40.8
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Table 69. Types of information provided by dealers. (Continued - 2)
Mentioned
Not
mentioned
Information area No. % of 125* No.
% of 125
Misuse and consequences (cont.)
The danger of overexposure 
to the person applying the 
agricultural chemicals 86 68.8 39
31.2
Unintended consequences of 
use of agricultural chemicals 
resulting in danger to live­
stock and crops 74 59.2 51
40.8
The danger of residues in the 
marketable produce (milk, 
meat, etc.) 88 70.4 37
29.6
Safety precautions:
Safety measures to be taken 
in handling and applying 
agricultural chemicals 103 82.4 22
17.6
The disposal of empty agri­
cultural chemical containers 48 38.4 77
61.6
The proper safety precautions 
to be taken in storing agri­
cultural chemicals 63 50.4 62
49.6
"Percent figured on 125; one dealer did not answer the question about the types of information
he provided.
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Table 70. The dealer's statement of the degree of adequacy of the information he provides to his customers about 
agricultural chemicals and their use.
Degree of Adequacy No. % of 126
Less than adequate 9 7.1
Fairly adequate 83 65.9
Completely adequate 33 26.2
No answer 1 0.8 j
TOTAL 126 100.0
Table 71. The dealer's statement of the degree of adequacy of the information he provides to his customers about 
safety precautions when using agricultural chemicals.
Degree of Adequacy No. % of 126
Very inadequate 2 1.6
Less than adequate 14 11.1
Fairly adequate 69 54.8
Completely adequate 40 31.7
No answer 1 0.8
TOTAL 126 100.0
Table 72. The dealer's statement of the degree of adequacy of the information he provides to his customers about * 
the hazards or possible harmful consequences which may result from using agricultural chemicals.
Degree of Adequacy No. % of 126
Very inadequate 2 1.6
Less than adequate 12 9.5
Fairly adequate 65 51.6
Completely adequate 46 36.5
No answer 1 0.8
TOTAL 126 100.0
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Table 73. Areas the dealers felt the most or least competent in when providing information to their customers.
7 Ï )  (2) (3) (4) (5) (6) (7) (8) (9[
1st
Most
2nd 3rd
All
Areas
Sub-
Total 1st
Least
2nd 3rd
Sub-
Total
Not No 
Ranked Answer
Sub-
Total Total*
Information Areas No. % No. % No. % No. %
General information 
Price 27 2 10 3 42 33.3 7 2 2 11 8.8 72 1 73 57.9 126 100.0
Economic returns from use 
of agricultural chemicals 0 4 8 3 15 11.9 11 17 10 38 30.2 72 1 73 57.9 126 100.0
The research results on the 
effectiveness of agricul­
tural chemicals 3 4 2 3 12 9.5 13 16 0 29 23.0 84 1 85 67.5 126 100.0
What to use:
The brand of agricultural 
chemical which is the best 
quality 12 10 4 3 29 23.0 21 5 0 26 20.6 70 1 71 56.4 126 100.0
The chemical which is best 
to use for a specific 
purpose 13 11 15 3 42 33.3 0 1 2 3 2.4 80 1 81 64.3 126 100.0
Application:
The methods of applying 
agricultural chemicals 14 19 10 3 46 36.5 4 3 0 7 5.6 72 1 73 57.9 126 100.0
The specific rates or 
dosages of application 25 30 16 3 74 58.7 3 0 1 4 3.2 47 1 48 38.1 126 100.0
The proper time to apply 
agricultural chemicals 1 11 17 3 32 25.4 2 7 5 14 11.1 79 1 80 63.5 126 100.0
Misuse and consequences: 
The possible consequences 
of misuse of agricultural 
chemicals 9 7 0 3 19 15.1 4 4 3 11 8.7 95 1 96 76.2 126 100.0
The hazards in applying 
agricultural chemicals 2 6 10 3 21 16.7 3 1 3 7 5.6 97 1 98 77.7 126 100.0
Unintended consequences of 
use of agricultural chemi­
cals resulting in possible 
danger to humans 1 1 1 3 6 4.8 13 10 10 33 26.2 86 1 87 69.0 126 100.0
The purpose for which the 
agricultural chemicals 
should not be used 0 2 0 3 5 4.0 1 7 9 17 13.5 103 1 104 82.5 126 100.0
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Table 73. Areas the dealers felt the most or least competent in when providing information to their customers. (Continued - 2)
1st
(1)
Most
2nd 3rd
(2)
All
Areas
(3)
Sub-
Total 1st
(4)
Least
2nd 3rd
(5)
Sub-
Total
(6)
Not
Ranked
(7)
No
Answer
(8)
Sub-
Total
(9)
Total*
Information Areas No. % No. % No. % No. %
The hazards resulting from 
excessive applications of 
agricultural chemicals 0 3 1 3 7 5.6 4 7 15 26 20.6 92 1 93 73.8 126 100.0
The danger of overexposure 
to the person applying the 
agricultural chemicals 3 2 4 3 12 9.5 8 10 13 31 24.6 82 1 83 65.9 126 100.0
Unintended consequences of 
use of agricultural chemi­
cals resulting in danger 
to livestock and crops 1 2 2 3 8 6.3 1 10 12 23 18.3 94 1 95 75.4 126 100.0
The danger of residues in 
the marketable product 
(milk, meat, etc.) 3 2 4 3 12 9.5 7 8 17 32 25.4 81 1 82 65.1 126 100.0
Safety precautions:
Safety measures to be taken 
in handling and applying 
agricultural chemicals 5 6 14 3 28 22.2 1 3 4 8 6.4 89 1 90 71.4 126 100.0
The disposal of empty agri­
cultural-chemical containers 1 0 0 3 4 3.2 4 7 3 14 11.1 107 1 108 85.7 126 100.0
The proper safety precautions 
to be taken in storing agri­
cultural chemicals 0 1 1 3 5 4.0 4 2 7 13 10.3 107 1 108 85.7 126 1100.0
Percents figured on 126.
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information are not regarded as important or high priority 
types of information to provide, thus, the dealers did not 
deal directly with these types of information in ranking 
their most and least competent areas.
Eighty-one percent of the dealers indicated that they 
would like additional information in the areas in which 
they felt least competent. The chemical manufacturer or 
company, Iowa State University, and the county extension 
service were specified as the major groups that should 
provide information to dealers (Table 74).
Dealers can provide information in many forms: 
interpersonal communication, displays, calling attention to 
the directions on containers, providing bulletins, pamphlets, 
or other written material, etc. An attempt was made to 
determine the degree to which bulletins and pamphlets 
were made available to customers. Seventy-eight percent of 
the dealers made bulletins, pamphlets, or other material 
about agricultural chemicals and chemical use available to 
customers. The number of publications distributed ranged 
from none to over 3000 (Table 75). Most named chemical 
companies as sources of these publications (Table 76).
Information sources used by dealers
The types of information provided by dealers to 
farmer-customers were discussed in the previous section. In 
this section attention is focused on sources of information 
used by dealers. An understanding of these sources should 
provide insights into what channels of communication 
could be used to better communicate with dealers 
(assuming present information-source patterns of use) and 
also what sources of information might be made more 
accessible to dealers or what new sources of information 
might need to be developed.
The initial attempt was to determine general sources 
of information. The dealers were given a list of possible 
sources of information and asked to check those sources of 
information they were presently using (Table 77). The 
source of information checked by a majority of the dealers 
(90 percent) was the container in which the product comes. 
Other sources were (1) farm magazines and papers (70 
percent), (2) agricultural-chemical manufacturers and their 
technical representative (69 percent), (3) jobbers, 
distributors, or wholesalers of agricultural chemicals (66 
percent), and (4) agricultural extension publications (58 
percent). Clinics and short courses sponsored by chemical 
companies and by Iowa State University were checked by 
50 and 44 percent respectively.
Five additional questions were asked to determine the 
most useful source of information for five specific types of 
information about agricultural chemicals, new agricultural 
chemicals, best chemical to use, methods and rates of 
application, safety precautions in handling and applying, 
and hazards or possible harmful consequences. Jobbers, 
distributors, or wholesalers, and agricultural chemical 
manufacturers or their representatives were ranked as the
two most useful sources in terms of new agricultural 
chemicals (Table 78) and for best agricultural chemical to 
use (Table 79). The container in which the product comes 
was ranked as the most useful source for (1) methods and 
rates of application, (2) safety precautions in handling and 
apply ing , and (3 ) hazards or possibly harmful 
consequences. Agricultural-chemical manufacturers or their 
representatives, and jobbers, distributors, or wholesalers 
were next most frequently mentioned as most useful 
sources (Tables 80, 81, and 82).
Dealers were also asked what sources of information 
they would use if asked a question by a customer to which 
they did not know the answer. The source given by the 
largest number of dealers (31 percent) was chemical 
manufacturer or company (Table 83). The county 
extension service was named by 23 percent. Other sources 
given by 10 percent or more of the dealers were (1) 
chemical supplier, jobber, distributor, or wholesaler, (2) 
books, publications, pamphlets, handbooks or newsletters, 
and (3) Iowa State University.
One source of information for dealers includes 
meetings or training sessions at which presentations and 
discussions about agricultural chemicals are at least part of 
the main area of emphasis. Approximately 50 percent of 
the dealers had received specialized training on agricultural 
chemicals during the eighteen months preceding the 
interview (Table 84). Approximately one-fourth of the 
dealers attended one training session and 14 percent 
attended two training sessions.
Training sessions the dealers attended varied in length 
from less than one-half day to 11 days (Table 85). Most 
dealers attended training sessions which lasted between one 
day and one and one-half days. The main content areas 
included in the training sessions attended by the dealers 
were h erb ic id es , insecticides, general application 
procedures, safety precautions, and general information 
about agricultural chemicals (Table 86). Chemical 
companies and distributors and ISU Extension were most 
frequently the sponsors of the training sessions attended 
(Table 87).
A FINAL NOTE
At the beginning of this report it was stated that few 
valid data have been available on which to base discussion 
and formulate policies on agricultural chemicals. More 
specifically, the problem of this report concerned the 
availability of data related to the knowledge, attitudes, 
concerns, and behavior of those who sell agricultural 
chemicals to farmers. The data presented in this report are a 
part of the information which is available concerning the 
sale and use of agricultural chemicals in Iowa.
Need for these data has been expressed for some 
time. As chemicals become more prevalent and more 
important for agriculture, the adaptation of this
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information to practical use should result in better 
utilization of agricultural chemicals.
Of course, the utility of the information will be 
established by the people who use it. It should be helpful to
those who determine and administer public policies, to j 
manufacturers and distributors, and to those who conduct 
educational programs on the effective and proper use of I 
agricultural chemicals. r
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Table 74.
Groups
Groups which the dealers feel should provide them with information in areas where they feel least 
competent.
~  “  “ No. % of 162*
of mentions
Chemical manufacturer or company
Chemical supplier, jobber, distributor, 
wholesaler, or dealer
County extension service
Iowa State University
Iowa Department of Agriculture
U.S.D.A.
Chemical Fertilizer Assoc.
University of Iowa 
Universities or Colleges 
Other
Farm literature and 
publications 2
Label on container 1
Independent Reference 
Publishing House 1
Testing company 1
Doesn't matter; just 
so we get it 1
SUBTOTAL 6
TOTAL
* percent figured on 162; some dealers mentioned more 
felt should provide information.
51 31.5
15 9.3
24 14.8
43 26.5
4 2.5
12 7.4
1 0.6
1 0.6
5 3.1
6 3.7
1.2
0.6
0.6
0.6
0.6
3.7
162 100.0
one group and others did not mention a group which they
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Table 75. Total number of publications provided by each dealer.
Number of publications
No. of 
dealers % of 126
Does not provide information 27 21.4
1-4 3 2.4
5-9 2 1.6
10-29 5 4.0
30-49 10 7.9
50-74 12 9.5
75-99 1 0.8
100-199 20 15.9
200-499 16 12.7
500-999 8 6.3
1000-4999 3 2.4
5000-14999 1 0.8
15000-29999 2 1.6
30000 and over 1 0.8
No total given 15 11.9
Total 126 100.0
Table 76. Source of publications mentioned by the dealers.
Sources
No. of 
dealers % of 126
Does not offer printed material 27 21.4
Chemical companies 82 65.0
Extension service 3 2.4
Chemical companies and extension 
service 3 2.4
No answer 4 3.2
Did not mention a source, but mentioned 
a publication 7 5.6
Total 126 100.0
73
Beal et al.: Behavior studies related to pesticides: Agricultural chemicals an
Published by Iowa State University Digital Repository, 1969
71
Table 77 Sources of information used by agricultural-chemical dealers to obtain information about agricultural chemicaK
Used Not used
Sources of information No. % of 125*
No. % of 125
-
Clinics and short courses sponsored by 
agricultural-chemical companies 62 49.6
63 50.4
Clinics and short courses sponsored by
the Iowa State University and the 
Agricultural Extension Service 55 44.0
70 56.0
Magazines subscribed to by dealers only 34 27.2
91 72.8
Farm magazines, farm papers and farm
87 69.6 38 30.4publications
44 35.2 81 64.8Newspapers
Agricultural Extension publications 73 58.4
52 41.6
Farm Science 35 28.0
90 72.0
United States Department of Agriculture
41 32.8 84 67.2publications
Agricultural-chemical companies'
51 40.8 74 59.2publications
Iowa Institute of Agricultural Medicine 0 0.0
125 100.0
County Extension staff 65 52.0
60 48.0
Iowa State University specialists 51 40.8
74 59.2
Agricultural-chemical manufacturers or
86 68.8 39 31.2their technical representatives
Jobbers, distributors, or wholesalers of
82 65.6 43 34.4agricultural chemicals
15 12.0 110 88.0Television
Radio 20
16.0 105 84.0
Good farmers in the community 50 40.0
75 60.0
Vocational-agricultural teacher 22 17.6
103 82.4
Container in which product comes;
112 89.6 13 10.4such as bag, box,etc.
Other:
8 6.4 117 93.6Farm organization and/or Farm Service
Information provided to P.G.A. members 
from Hybrid Seed Corn Co. 1 0.8
124 99.2
^Percentage figured on 125; one dealer did not give a source of information.
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Table 78. Sources which dealers are presently using that they feel are most useful 
agricultural chemicals.
in providing information about new
Sources
n\lo. of 
dealers %of 126
Clinics and short courses sponsored by 
agricultural-chemical companies 10 7.9
Clinics and short courses sponsored by 
Iowa State University and the Agricultural 
Extension Service 9 7.1
Magazines subscribed to by dealers only 3 2.4
Farm magazines, farm papers and farm 
publications 21 16.7
Agricultural Extension publications 6 4.8
Farm Science 1 . 0.8
United States Department of Agricultural 
publications 1 0.8
Agricultural-chemical company publications 9 7.1
County extension staff 5 4.0
Iowa State University specialists 2 1.6
Agricultural-chemical manufacturers or their 
representatives 24 19.0
Jobbers, distributors, or wholesalers of 
agricultural chemicals 30 23.8
Television 2 1.6
Farm organizations and/or Farm Service 1 0.8
Information provided to P.G.A. members 
from Hybrid Seed Corn Co. 1 0.8
No answer 1 0.8
TOTAL 126 100.0
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I
fI
)
Table: 79 Sources which dealers are presently using that are most useful in helping them to recommend the
best agricultural chemical to u s e . ________________________ ____________________
—I ~ ~ ~ ~ % of 126
Sources _______ __________ _
Clinics and short courses sponsored by 
agricultural-chemical companies
Clinics and short courses sponsored by 
Iowa State University and the Agricultural 
Extension Service
Magazines subscribed to by dealers only
Farm magazines, farm papers and farm 
publications
Agricultural extension publications 
Farm Science
Agricultural-chemical company publications
County extension staff
Iowa State University specialists
Agricultural-chemical manufacturers or 
their representatives
Jobbers, distributors, or wholesalers 
of agricultural chemicals
Good farmers in the community
Container in which product comes; such 
as bag, box, etc.
Farm organizations and/or Farm Service
Information provided to P.G.A. member from 
Hybrid Seed Corn Co.
No answer
TOTAL
10 7.9
13 10.3
3 2.4
7 5.6
6 4.8
1 0.8
7 5.6
8 6.2
3 2.4
20 15.9
27 21.4
1 0.8
17 13.5
1 0.8
1 0.8
1 0.8
126 100.0
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Table 80. Sources which dealers are presently using that they feel are most useful in providing information about the methods ( 
and rate of application of agricultural chemicals. I
Sources
No. of 
dealers %of 126
Clinics and short courses sponsored
by agricultural-chemical companies 7 5.5
Clinics and short courses sponsored 
by Iowa State University and the 
Agricultural extension service 5 3.9
Magazines subscribed to by dealers 
only 1 0.8
Farm magazines, farm papers and farm 
publications 3 2.4
Agricultural extension publications 1 0.8
United States Department of Agricultural 
publications 1 0.8
Agricultural-chemical company publications 5 3.9
County extension staff 2 1.6
Iowa State University specialists 1 0.8
Agricultural-chemical manufacturers or 
their representatives 22 17.5
Jobbers, distributors, or wholesalers 
of agricultural chemicals 18 14.3
Good farmers in the community 2 1.6
Container in which product comes such 
as bag, box, etc. 55 43.7
Farm organizations and/or Farm Service 1 0.8
Information provided to P.G.A. members 
from Hybrid Seed Corn Co. 1 0.8
No answer 1 0.8
TOTAL 126 100.0
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Table 81 Sources which dealers are presently using that they feel are most useful in providing information about what 
safety precautions should be taken in handling.and applying agricultural chemicals. ____________ _ _
No. of . „
dealers % of 126
Sources ----------------------------------------------------
Clinics and short courses sponsored by 
agricultural-chemical companies 9
7.1
Clinics and short courses sponsored by 
Iowa State University and Agricultural 10 7.9
extension service
0.81Magazines subscribed to by dealers only
Farm magazines, farm papers and farm 
publications
2 1.6
1 0.8
Newspapers
Agricultural extension publications 2
1.6
Farm Science
Agricultural-chemical company publications
3.2
County extension staff
4 3.2
Iowa State University specialists
2 1.6
Agricultural-chemical manufacturers or 
their representatives
17 13.5
Jobbers, distributors, or wholesalers of 
agricultural chemicals
17 13.5
Container in which product comes such as 
bag, box, etc.
54 42.8
Information provided to P.G.A. members from 
Hybrid Seed Corn Co.
1 0.8
No answer
1 0.8
TOTAL
126 100.0
78
Bulletin P, Vol. 8, No. 139 [1969], Art. 1
http://lib.dr.iastate.edu/bulletinp/vol8/iss139/1
76
Table 82. Sources which dealers are presently using that they feel are most useful in providing information about hazards or 
possible harmful consequences which might result from the use of agricultural chemicals.
No. of
Sources dealers % of 126
Clinics and short courses sponsored by
agricultural-chemical companies 10 7.9
Clinics and short courses sponsored by 
Iowa State University and the Agricultural
extension service 11 8.7
Magazines subscribed to by dealers only 1 0.8
Farm magazines, farm papers and farm
publications 5 4 0
Agricultural extension publications 3 2.4
Farm Science 1 0.8
United States Department of Agricultural 
publications
Agricultural-chemical company publications 
County extension staff 
Iowa State University specialists 
Agricultural-chemical manufacturers or
their representatives 20 15.9
Jobbers, distributors, or wholesalers of
agricultural chemicals 14 -111
Container in which product comes such as
bag,box,etc. 43 34.1
Information provided to P.G.A. members from
Hybrid Seed Corn Co. 1 0.8
No answer 1 0.8
1 0.8
5 4.0
8 6.3
2 1.6
TOTAL 126 100.0
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Table 83. Sources of information used by the dealers when they couldn't answer a question about agricultural chemicals.
Sources of Information
No. of 
dealers
Chemical manufacturer or company 54
County extension service
41
Chemical supplier, jobber, distributor, 
wholesaler, or dealer
26
Books, publications, pamphlets, 
handbooks, or newsletters 19
Iowa State University
18
Label on container
9
U.S.D.A.
1
Other
8
"1 don't know" 3 1.7
"1 don't go for Informa­
tion" 1 0.6
Illinois University 
short courses 1 0.6
A commercial sprayer 1 0.6
"1 don't give any answers 
in the first place" 2 1.1
SUBTOTAL 8 4.6
TOTAL _______________ —
% of 176*
30.7 
23.3
14.8
10.8 
10.2
5.0
0.6
4.6
100.0
Percentage figured on 176; some dealers mentioned more than one source and others did not mention a source.
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Table 84. Total number of agricultural-chemical training sessions attended.
Number of meetings
No. of 
dealers
Percent 
of 126
None 66 52.3
One 30 23.8
Two 18 14.3
Three 5 4.0
Four 6 4.8
No answer 1 0.8
TOTAL 126 100.0
Table 85. Total length of time of the training sessions attended by the dealers on agricultural chemicals.
Length of time
No. of 
dealers
Percent 
of 60*
Less than % day 8 13.3
% to 1 day 6 10.0
1 to 1% day 17 28.3
V/2  to 2 days 2 3.3
2 to 2 V2 days 12 20.0
T/2  to 3 days 3 5.0
3 to 3% days 2 3.3
3 V2 to 4 days 1 1.7
4 to 5 days 3 5.0
5 to 7 days 3 5.0
7 to 9 days 1 1.7
9 to 11 days 1 1.7
No answer 1 1.7
TOTAL 60 100.0
Percents for Tables 85, 86, and 87 were figured on 60; 66 dealers did not attend training sessions.
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Table 86. The number of dealers who received training in the particular content areas pertaining to agricultural chemicals.
No. of Percent
Content areas dealers
of 60
Herbicides 35 58.3
Insecticides 33
55.0
General agricultural chemicals 20 33.3
General application prodecures 30 50.0
Safety precautions and hazards 27 45.0
Selling techniques 7
11.7
General information 26
43.3
Fertilizer 8
13.3
New chemicals 11
18.3
Table 87. Sponsors of the training sessions attended by the dealers.
Not No
Mentioned mentioned answer
Sponsors No. % of 60 No. % of 60 No. % of 60
Chemical companies and 
distributors
I.S.U. Extension
County Extension
Chemical companies and 
county extension in 
joint sponsorship
50 83.3 9 15.0 1 1.7
21 35.0 38 63.3 1 1.7
6 10.0 53 88.3 1 1.7
1 1.7 58 98.6 1 1.7
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